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WELL SUMMARY 110k

903 Wp ABEA
Well Name: w) =)=/

Elev. of Ground: 59 SO0 Elev. of Top of Casing: 59 50 . 85
Coordinates: NREX AOD.EK £32330% . 499
Date of Construction: | 9 7 /  Constructed By:

Available Information

Geologic Log: n2 Geophysical Log: N>
Construction Details: Y 7 Permeability Test: 42
Water Level Data: / Water Quality Data: ‘>/

13,357 Jere  3/aRfen
Condition of Surface

Internal Casing

Material: S TESZ
Internal Diameter: CL'%K ”

Outside Diameter: L %§/~

Total Depth: _39.05

Stick-Up: . ZS’ /

Condition: R ST 7 Al (D ;/ e

Protective Casing

Material: /A‘/C?

Internal Diameter:

Outside Diameter:

Total Depth:

Stick-Up:
Locked: A/ O
Condition:

Surface Seal: AA/YE>




12/11/87

Date
Measured

*X Well Number:

08/25/86
08/27/86
12/01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
0171
13.04 - $950.83
13.35 5950.83
15.13 5950.83

Water Level
Elev. (ft)

5937.79
5937.48
5935.70



INDEX OF DATA

Boring No.: 2-71

Completed as well? Yes

Data in File

Log of Borehole

X Well Construction Summaries

Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data

|
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WELL SUMMARY o
' qo3 PAD AECEA
Well Name: W -~2/

Elev. of Ground: _593(. 3 Elev. of Top of Casing: S593(p,.79
Coordinates: /U 2558 .1D. & 3a8 1. 33

Date of Construction: Constructed By:

Available Information

Geologic Log: NO Geophysical Log: ves
Construction Details: D) Permeability Test: NO
Water Level Data: v’ Water Quality Data: ?
%7 1603 7/33%ST
Condition of Surface

Internal Casing

Material: STEA_

Internal Diameter: 0”21 ’

Outside Diameter: 6’%1?

Total Depth: 5QF?»ZK€5//

Stick-Up: 0.57

Condition: RUSTE 7 MAGeE 110 w3570

Protective Casing
Material: /</ 0

Internal Diameter:

OQutside Diameter:

Total Depth:
Stick-Up:
Locked: Ao
Condition:

Surface Seal: éA[C>




G R OGS I EN D I B B B B MR ER N B NS Eme D me

12/11/87

Date
Measured

** Well Number:

08/25/86
08/27/86
12/01/87

water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
0271
10.10 5936.79
26.55 5936.79
8.92 5936.79

Water Level
Elev. (ft)

5926.69
5910.24
5927.87



INDEX OF DATA

Boring No.. 1-74

Compileted as well? Yes

Data in File

Log of Borehole

X Well Construction Summaries

Well Development Summaries

X Hydraulic Conductivity Test Data

and Results

Packer Test Data and Results

X Water Level Data
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1 WELL SUMMARY 106
' MOuND AREA
' - Well Name: w—l~j]l,'/ -
Oi— 3-¢¢ .
Elev. of Ground: S6%.0 Elev. of Top of Casing:
I Coordinates: N 24043 . K E 23¢6a.D
| Date of Construction: Constructed By:
l Available Information
' Geologic Log: V&= {Amacen) Geophysical Log:
Construction Details: A Permeability Test: Yes
l , ___Water Level Data: / Water Quality Data:
ol 133 3/ai/es— jdoea! L7 3/33%s
l Condition of Surface
Internal Casing
'?{’,2,.,5 %,;,‘.,,1 Material: PNC
x4 Internal Diameter: (2’
l %‘” Outside Diameter: A ’:”
l%.go’ Total Depth: __ 24,97
). 5” Stick-Up: __ #5080

'CJUUV Condition: G@Ir SLiGrazl  pRIE HaEs  SLif o i)
l Protective Casing
E’i%f/% Material: STE<( ‘

Internal Diameter: )
l : Outside Diameter: ) Pa”

Total Depth: )
l Stick-Up: j,ﬂfﬁ’/
'rﬁbsl"P car Locked: AR E/Jaﬂéﬁo COUVER POC. UM TP

Condition: Goem D2t GAIGE

'Wﬁ Surface Seal: CIRC e AR CONRET PAPS _— G oom

! ~

~



12438 /3"

|

Lewahn A wdfos o 2die-14dte §33 Su Skhe

$:o

foo momitl for by cthe.

) WELL 1-74
Time (minutes)
L. Drawdown (feet)
o] OPump at 2.53 gpm
.25 .76
-5 1.15
1 1.93
D 1.5 2.77
‘ 2 3.55
3 S.14
2 4 6.88 ..
G.63v —4.38 7 7.9 o~
G 23 %Y < 5.5 7.61Cease Pumping”’
Beed " - -6 7.59 :
8 oa - 6.5 7.56
<. 82 . -8 7.54
{rew - .- 10 7.52
! 13 7.49
32 " a7 7.47
349, - 23 7.44
B 39 7.22
14 / 87 6.64
155 ‘
.90

¢



90

WELL 1-74
Time (minutes)

= S

w
= N X ¢ P

(3®=31) umopmbuqQ



12,11/87 .
Water Level Data
for
Rockwell (Rocky Flats)
Date Depth to Water Elevation Wwater Level

Measured from TOC TOC (ft) Elev. (ft)

*x  Well Number: 0174

08/20/86 18.23 5968.00 5949 .77
08/25/86 18.60 5968.00 5949 .40
08/26/86 : 20.81 59¢8.00 5947.19
12,/01/87 13.64 5968.00 5954 .36



INDEX OF DATA

Boring No.:_ 3-74

- Completed as well?__Yes

Data in File

—X

Log of Borehole

Well Construction Summaries
Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data
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WELL SUMMARY

AN J10K
£OsT TRENCHES RREh
Well Name: _ ¢ = 3~
Elev. of Ground: 5214, | Elev. of Top of Casing:
Coordinates: _~ 25030.4 £2%93¢.4
Date of Construction: Constructed By:

Available Information

Geologic Log: Geophysical Log:
Construction Details: Permeability Test:
Water Level Data: l/ " Water Quality Data:

R3.CR° 125D 3/22/85
Condition of Surface

Internal Casing

”
Material: ¢ ¢H  Ho Pvc

L4

Internal Diameter: S %
Outside Diémeter: A 2{ '
Total Depth: R3. o4 /
Stick-Up: /. o/

Condition: Geoy AT

Protecti vé Casing

Material: DA G, SR

Internal Diameter: __[[_Zﬁ?__

Outside Diameter: 2 v

Total Depth: 2.93<

Stick-Up: /;XQ |

Locked: tUa M L (7 %ﬂ

Condition: Goosd PDIRYYy RUSTY
Surface Seal: 2 ’ /d CONCR.  PRD CRACK o
o+ M ¢! S gleEs

‘



y

12,11/87

Water Level Data
for
Rockwell (Rocky Flats)
Date Depth to Water Elevation
Measured from TOC TOC (ft)

*%x Well Number: 0374

08/20/86 21.56 5820.16
08/25/86 21.61 5820.16
12/01/87 21.23 5820.16

Water Level
Elev. (ft)

5798.60
5798.55
5798.93



INDEX OF DATA

Boring No..  7-74

Completed as well?  ves

Data in File

Log of Borehole

_x_ Well Construction Summaries
Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

X Water Level Data
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WELL SUMMARY oK

£AST TRENCHES AR
Well Name: “ = 7'—711

Elev. of Ground: 59406 S0 Elev. of Top of Casing:
Coordinates: N3u4zT 9 £E2S07 A
Date of Construction: 1974 Constructed By:

Available Information

Geologic Log: Geophysical Log:
Construction Details: Permeability Test:
Water Level Data: / Water Quality Data:

qA.-47° 131?73/

Condition of Surface

Internal Casing
Material: __ 2% il o o PNC L SLIP A

y/
Internal Diameter: S/K,/
Outside Diameter: [A 2//

!
Total Depth: $0.15
Stick-Up: .98
Condition: _  Goop) y/7 {(T‘r

Protective Casing
Material: Tt (7@(}& mﬁ‘—

Internal Diameter:

Ly

124

Outside Diameter: i
. 4

Total Depth: -~ 79 .,

Stick-Up: 72

Locked: -] #I’A(Géz_ L10 o pAsF

42
AP

Condition: " __Goofd RUSTY ,QIAW

Surface Seal: g‘é ONCR P cRAack oN
WEST </gk.




12/11/87

Dazte
Measured

*%x Well Number:

08/20/86
08/22/86
12/01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
0774
40 .23 5946 .98
40.15 59446.98
40.17 5946 .98

Water Level
€lev. (ft)

5906.75
5906.83
5906.81



INDEX OF DATA

Boring No.:.  997-74

Completed as well?  Yes

Data in File
_x_ Log of Borehole
X Well Construction Summaries
Well Development Summaries
X Hydraulic Conductivity Test Data
and Results
Packer Test Data and Results
X Water Level Data
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WELL SUMMARY | 110K

MOUND PRech
Well Name: <O 22—74,#

Elev. of Ground: S 9568 Elev. of Top of Casing:

Coordinates: N 36542.¢ L 24002.%

Date of Construction: Constructed By:

Available Information Coprnn, NewTyL)
Geologic Log: 7L Geophysical Log: _ fes
Construction Details: _ ¢ Permeability Test: s
Water Level Data: l/ Water Quality Data:

as.o’ 1335  3/D855

Condition of Surface

Internal Casing

Material: 3 " st Yo PV Ko AP
Internal Diameter: z/'z’, e (,,/(
Outside Diameter: 24" ’ - N
Total Depth: Y. 08" atuwre 199 Br 2T -
Stick-Up: 0¢t”

Condition: _ GOIpP

Protective Casing

Material: THICIK GALSL STESF

Internal Diameter: // 3/1 d SURFEL.  CASING 2
Outside Diameter: _ /2 Y ¢’ K“: “w PUC
Total Depth: 2.4 ¢ ;Z«;g

Stick-Up: 1.7 Hoa_;:p S.0.

Locked: _NO M/NGED trp o HASE
Condition: G oo AYY RSy

Surface Seal: J' d CoieR.  PAp GOTP




°
¥

’ o Assmas L€ asf sdld # pu Lo Lo LSO D

' _ rl/a%/a‘s’
' BA~T (il Al
i
' Lz 150 23 = 17
m Fi:k-*, w o
I g= 3% 302
l | LS«-&(,, //‘/5'/33 >'(/"g"/3\ <)
1 .
P 7 2 /
i Lz si3xn®e foo ]
l WELL 22-74
Time (minutes)
Drawdown (feet)
I " (o] OPump at 0.71 gpm
.25 .049
.75 .2
J 1.5 .44
3 .78
S 1.3
l ® 7 1.8a 4
10 2.74 N
15 4.21 \
l ki 20 S.65 <
25 7.15S v
. 30 8.59
) Badwy? . 32 S.48Cease Pumping \e
. - 32.5 9.23 N
27 ¥3Y _33.67 9.2 \/~
o[ 7 = —37 g.18 9
l A 42 9.13 N
} 5*3‘ 3_) S0 9.06 '
/AR RIETY s8 8.98 '
. o2l ea 8.89 Y
2.57% 37 74 8.84 v
1 3dy? 1498 2.1
. N\
| Y
Lo.—) 27X w/y-g. %
l g’bJM\UC; ; ' '



80

WELL 22-74

T
(] oy ~- (7~ o0 =
! | } ! 1_l

(3®231) umopmbouag



12/11/87

Date
Measured

*xx Well Number:

12/01/87

Water Level Data
for
Rockwell (Rocky Flats)

Depth to Water Elevation
from TOC TOC (ft)
2274
22.50 5957.49

water Level
Elev. (ft)

59324.99



INDEX OF DATA

Boring No.: 10-81

Completed as well? ves

Data in File

Log of Borehole

X Well Construction Summaries

Well Development Summaries

X Hydraulic Conductivity Test Data

and Results

Packer Test Data and Results

X Water Level Data
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WELL SUMMARY oK

Elev. of Ground:

Coordinates:

) AN
Well Name: (o) — /- Y] 47»53)
UGN a0

Elev. of Top of Casing:

Date of Construction:

Constructed By:

Available Information / P@anm v e 6%;—

Geophysical Log: A;jdi)

Geologic Log: roD
Construction Details: MO Permeability Test: AN
Water Level Data: L//( Water Quality Data:
kit @ 319 3/2/8s
Condition of Surface
Internal Casing
Material: Sem. Ho PV
Internal Diameter: 6 -
Outside Diameter: A % ’
Total Depth: 2).51"
Stick-Up: 201
Condition: ke
Protective Casing
Material:
Internal Diameter:
Outside Diameter:
Total Depth:
Stick-Up:
Locked: A0 Py sLipf I cRP
Condition:
Surface Seal: FART2




!
130

100

WELL 10-81
Time (minutes)

30

(3®24) umopmouQ



N IR =

TIME-DRAWDOWN DRTA: WELL 12-81

TImME DRAWDOWN
(min) (feet)
2 . 22 Fumping at 7.82 gpm
. 25 .76 -
.5 1.18 7.92 g:Q .”‘”#i
1 1. 49 e
1.5 2.28
2 2.69
3 3. 26 . -
4 3.72 ' (= 2%
S 4.1
7 4,53
12 S5.17
15 5.97
=2 €. 56
&9 7.05
2@ 7.37 Pumping ends
32.25 €. 99
3¢.5 6. 63
= = .
2 570 T b
33 S5.24 R
35 4. 46 s S
37 3. 34
49 3. 3@
45 2.59
S 2.18
a5 1.33
€2 1. 76
7@ 1.82
aa 1.35
147 .81



WELL or DATE__/07S/

WATER LEVEL DATA

WELL LOCATION MEASURING POINT
ELEVATION: MEASURING POINT GROUND LEVEL
WELL CONVERSIONS WATER LEVEL
or TiMe | MEASURING | oeaping or BY COMMENTS
DATE QEVICE CORRECTIONS DEPTH ELEVATION
PR N / S
. /%_ ¢ =N K‘“.“’-y mgz' 155 r)c T) NEL
\j
AER - Ewirmntlre| /8! <dmliind o
’
3[?11&){ /3"4,' C/L,A.D,C Dblg.:‘_ /868 ROLJ L«/)ﬂl S{J;nr)!.l';\)
7 71 1 ; —
3‘-'/'2,'5‘./. 1050 " 18.390 %/ P-"Tes*

B N g NP SN M IR D B N W SN WS S BN e S A e

HYDRO-SEARCH  RENO.DENVERsAUSTIN CONSULTING HYDROLOGISTS-GEOLOGISTS



EXPLANATION OF SYMBOLS AND TERMS
ON BORING LOGS

SAMPLE TYPE

g Split Spoon

NC Core

Continuous Drive

N

Bulk

GRAPHIC LOG

Clay or Shale

Clayey Sand or Sandy Clay

Gravel

Sand or Sandstone

Sand and Gravel

Silt or Siltstonel

WATER CONTENT

v WATER LEVEL FOUND DURING DRILLING
_ STATIC WATER LEVEL ON 10/13/88
PENETRATION RESISTANCE
6/6 STANDARD PENETRATION TEST RESULTS
BLOWS PER INCH.



EXPLANATION

OF SYMBOLS ON

WELL CONSTRUCTION SUMMARIES

WELL CASING

BLANK

SCREEN

PROTECTIVE CASING

WELL CASING
WELL COMPLETION MATERIALS

CENTRALIZER

GEOLOGIC UNITS

ALLUVIUM / BEDROCK CONTACT

WELL COMPLETION MATERIALS

: CEMENT GROUT

SAND PACK
CUTTINGS

GEOLOGIC MATERIALS

BENTONITE PELLETS

EXPLANATION PRESENTED IN LOG OF BORING

EXPLANATION.



INDEX OF DATA

Boring No..  33-86

Completed as well? Yes

Data in File

X Log of Borehole

X Well Construction Summaries

X Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

X Water Level Data
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[0G OF BORNG NO.

Date Drilled 9/10/86 Coordinates N 36960.9 E 21896.5
Boring Method Hollow Stem Auger Ground Surface Elevation ., g ;¢

engtration r, Other
osistance &&?ﬂt | Tests
20 40 '

] tr i LI
ROCKY FLATS ALLUVIUM
—w
=

. De th Do e ‘
fta"t (fegt) Tyne L Material Description ‘B%‘“"fg)

0

0-4.8'-Sample.

Recovered 3.1/4.8'= 65%.
GRAVEL: 1light olive gray
(5Y 5/2)to olive gray (5Y
3/2); clayey silt and sand
matrix; quartzite pebbles:;
poorly sorted; subangular;
crumbles; dry.

ll[lln]

]

e 5

L4 g

4.8-6.8'-Sample.
Recovered 2.0/2.0'=100%.
GRAVEL: light olive gray
(5Y 5/2): clayey sand
matrix; quartzite cobbles
and gravel clasts; angular
to subangular; moderate
sorting; loose; dry.

[

ARAPAHOE FORMATION

6.8-11.8'~Sample.

lllellITIIIIIIIIIIII!TYT

1 L Ly

N S N Y T N N v T T O T N |

£ Recovered 5.0/5.0'=100%.
/- 6.8-7.0':  GRAVEL:
E light olive gray (5Y 5/2);:
- clayey sand matrix;
//’/A[ quartzite cobbles and
- gravel clasts; angular to
-,//”‘: subangular; moderate
e 15 =t - sorting; loose; dry.
ﬁ////‘:
] == 7.0-11.8': CLAYSTONE:
- ———-] grayish yellow green
— (5GY 7/2) to grayish
olive green (5GY 3/2) with
- olive gray (S5Y 3/2) to
— greenish gray (5GY 6/1)
and dark yellowish orange
- (10YR 6/6) stains; well
—f sorted; consolidated;
- I fractured; firm; damp.
20 - | | | 1 | | | —
#‘ . . ,“\\"
Remarks Logged by: T. Murphy Checked by:, NAMNSA

Project No.

106P06222 Hydro-Search, Inc.

Page 1 of 2




[0G OF BORNG No._.

Date Drilled 9/10/86 Coordinates X 36960.9 E 21896.5
Boring Method Hollow Stem Auger Ground Surface Elevation 5949.28"

oo v Reitiiance

TR Material Description (Blows/inch)
20 40

yp og

U
11.8-16.8'-Sample.
Recovered 5.0/5.0'=100%.
RQD 5.0/5.0'=100%.
CLAYSTONE: grayish yellow
green (5GY 7/2) to grayish
olive green (5GY 3/2) with
olive gray (5Y 3/2) to
greenish gray (5GY 6/1)
and dark yellowish orange
(10YR 6/6) stains; well
sorted; consolidated;
fractured; firm; damp. -

- TOTAL DEPTH: 16.8!

Remarks Logged by: T. Murphy

Hydro-Search, Inc.

I T T I I O I |

Project No.
106P06222



Golden, CO

LOCATION

‘Rocky Flats Plant

106P06222

PROJECT

T, Miuphy

PERSONNEL

-0

2

6

18

LOCATION or COORDS:
N 36960.8

E 21896.5

WELL 33-86

WELL CONSTRUCTION SUMMARY

5949.28"

ELEVATION: GROUND LEVEL
5950.70'

TOP OF CASING

3 DRILLING SUMMARY:

CONSTRUCTION TIME L.OG:

: . START FINISH
TOTAL DEPTH Well: 7.34" Hole: 16,80 TASK
BOREHOLE DIAMETER 7% = DATE | TIME | DATE | TIME
DRILLING: 1986 1986
pRILLER —Boyles Brothers Drilling Co. | ZX'auger  [9/10 |1055 .|.9/10 | 1130
15865 W. Sth Avenue
Golden, CO (Dave Jarvie)
RIG Mobile B-57 GEOPHYS. LOGGING: | _—__|__— — | =
BIT(S) ) CASING:
2" stainless 9/10 (. .1310 9/10 | 1317
DRILLING FLUID None
SURFACE CASING 3" X &' steel w/ locking | FILTER PLACEMENT{.9/10 | 1302 | _9/10 | 1305
T - 9/10 | 1331 |_9/10 | 1335
CEMENTING:
WELL DESIGN: CEvELcPmenT: | 9/12 | 1530 | 9/12 | 1530
BASIS: GEOLOGIC LOG . GEOPHYSICALLOG . | OTHER:
CASING STRING(S): C=CASING S=SCREEN Bentonite 9/10 | 1305 | 9/10 | 1310
_0.00" _2,99' _cI - 9/10 | 1250 [_9/10 | 1255
2.99'- 7.34' sl -
- _ WELL DEVELOPMENT
‘ - - See Well Development Sumary Sheet.
3 casing: ¢1_2" I.D. Sch. 5 type 316 stain-
less steel, threaded and flush
iointed,
SCREEN: sI 2 LD, Sch, 5 type 316 stain-
less steel, threaded and flush
sointed. 0.010" wire wra COMMENTS:
0.25' welded bottom cap. No water egcountered during drilling.
cenTraLizers _Type 304 stainless steel
4.07' - 5.32° Top of stainless steel casing: 1.42'

FILTER MATERIAL 3242 silica sand
2.50' - 7.50'

Cave from TD to 16.40'

cement _Portland Type T

0.00' - 2.00'
OTHER _3/8" bentonite Pellets

2.00"' - 2.50"

7.50' - 16.40"

HYDRO-SEARCH renoepenver CONSULTING HYDROLOGISTS-GEOLOGIST



WELL DEVELOPMENT SUMMARY

WELL 3386

DATE | TIME| METHOD | VOLUME |APPEARANCE COMMENTS
9-12-86 | 1530 - — — Dry
Hydro-Search, INC.  reno e Denver CONSULTING HYDROLOGISTS-CEOLOGISTS




12 11/87
water Level Data
for
Rockwell (Rocky Flats)
Date Depth to Water Elevation water Level
Measured from TOC TOC (ft) Elev. (ft)

*x Well Number: 3386

05/12/86 -1.00 5950.70
1¢.,13/86 -1.00 5950.70
11/26/86 -1.00 5950.70
oL/01/87 -1.00 5950.70
02/25/87 -1.00 5950.70
03/24/87 -1.00 5950.70
05/08/87 -1.00 5950.70
06/03/87 -1.00 5950.70
07/08/87 -1.00 5950.70
c2,/04/87 -1.00 : 5950.70
05,03/87 -1.00 5950.70
05/24/87 -1.00 5950.70
09/24/87 -1.00 5950.70
1c/21/87 -1.00 5950.70
11/09/87 -1.00 5950.70
12/01/87 -1.00 5950.70



INDEX OF DATA

Boring No.. 34-86

Completed as well? Yes

Data in File

X Log of Borehole

X Well Construction Summaries

__X_ Well Development Summaries

X Hydraulic Conductivity Test
and Results

—X_ Packer Test Data and Results

X Water Level Data

Data
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o= ]L0G oF BORNGNO -

Date Drilled 8/20/86, 8/26/86, 8/28/86 Coordinates N 37171.4 E 23088.4
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5910.44'

en’tiatlon ex rt
tev.] DepthBarpkiGra » esistance n
fqet# (feet)[Typel Log Material Description “%"'"fé" 2 40

| 1L B

o_/;-
1
/:
e

VALLEY FILL

l

Jo-1.3'~Sample. Recovered
21.3/1.3'=100%. CLAY:
grayish olive (10Y 4/2)
to light olive gray

(5Y 5/2) silty clay:

some sand, gravel and
cobbles; subrounded;
-fpoorly sorted; grasses at
surface; dry.

2.0-4.0'-Sample. Recovered
1.9/2.0'=95%. SILTY CLAY:
moderate to dark yellowish
brown (10YR 6/2): white
feldspar grains along with
quartzite and granite
particles; poorly sorted;
subangular; few roots; dry.

f4.0-7.0'-sanple. Recovered
Jo.0/3.0'=0%.

§7.0-12.0'-Sample.
Recovered 2.5/5.0'=50%,

] CLAYSTONE: olive gray

1 (5Y 4/1); trace silt and

‘} sand; gravel lense at 8.6';
j grades downward into light
Jolive gray (5Y 5/2) clay:;

] large subrounded cobble at
ol bottom; soft; sticky:; damp
to moist. I

Red 12.0'17.0"5“91..
'dl Recovered 2.7/5.0'=54%,

12.0-16.1'. GRAVEL: 1light
;74 olive gray (5Y 5/2) with
C4 abundant pink granite and
0571 quartzite; poorly sorted:
angular to subangular; some
sand; trace clay; wvet.

ARAPAHOE FORMATION

16.1-17.0'. CLAYSTONE:
dusky yellow (5Y 7/6):
abundant medium light gray
(N 6) horizontal mottles;
well sorted; consolidated;
firm; damp. ] 1 1 1

Remarks Logged by: T. Murphy & L. Pivonka Checked by: 4 r.

Project No.

106206222 Hydro-Search, Inc.
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Date Drilled 8/20/86, 8/26/86, 8/28/86 Coordinates N 37171.4 E 23088.4

Boring Method Hollow Stem Auger/NC Core  Ground Surface Elevation 5910.44"

lev.] Depth - ,- Materiai Description 'H) :ﬂﬁgg &fﬁ:’n
f ) s/ inc .
feet) (feet)[Typef L (Bbwzo eh 20 40

T B

417.0-22.8"'~Sample.
Recovered 4.8/4.8'=100%.
CLAYSTONE: 1light olive
gray (5Y 5/2) clay with
some silt; dark yellowish
orange (10YR 6/6) mottles;
well sorted; firm; damp.

22.8-27.8'-Sanple.
Recoverad 5.0/5.0'=1008%.
CLAYSTONE: 1light olive
gray (5Y 5/2); some silt;
some dark yellowish orange
(10YR 6/6) mottles; well
sorted; firm; damp.

27.8-32.8'-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: 1light olive
gray (5Y 5/2) and medium
gray (N 5); limonite stains
dark yellowish orange

(10YR 6/6) abundant; black
wood fragments common;
trace silt and sand; iron
stain along fractures; well
sorted; firm; damp.

32.8-37.8'~-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: olive gray

(5Y 3/2) with minor dark
yellowish orange (1O0YR 6/6)
limonite stains; black wood
fragments common; trace h
silt and sand; well sorted;
firm; damp.

Lttt et bttt gl

Ll

38.0-‘308'-sup1.-
Recovered 5.8/5.8'=100%.
CLAYSTONE: dark gray

(N 3); silty with trace of
FeO stringers; some
charcoal wood fragments;
well sorted; consolidated;
damp.

L1 111

0 - —
Remarks Logged by: T. Murphy & L. Pivonka

Project No.

106206222 Hydro-Search, Inc.




[5G o BORNG No. -

Date Drilled 3/20/36, 8/26/86, 8/28/86 Coordinates N 37171.4 E 23088.4
Boring Method 1]10w Stem Auger/NC Core Ground Surface Elevation 5010, 44"

tration 4 ‘
Depthlarcs watiiahea] tashe | owner

lQV. ran 1 ’
feet] (feet)[Typef Log Material Description ‘B"’z“'g"'"&'," o o0 ,Tosts'
LI U R A

£
O

443.8-45.0'-Sample.

§ Recovered 1.2/1.2'=100%.

J SANDSTONE: dark gray

4 (N 3): clay-rich; greenish
jgray (5GY 6/1) clay:

J well sorted; consolidated:;
damp.

T
L_]lll‘rlll

45.0-48.0'~-Sample.
Recovered 3.0/3.0'=100%.
SANDSTONE: medium gray
(N 5) laminated sandstone
0.5" thick with dark gray
(N 3) claystone interbeds
0.1" thick; some of the
thicker laminae contain
coal material; very light
gray (N 8) sandy clasts
within the lower 1.5';
wall sorted; consolidated:
damp.

— 30 48.0-52.3'-Sampla.

Recovered 0.2/4.3'=5%,
SANDSTONE: medium light
gray (N 6); silty:
laminated; well sorted;
consolidated; damp.

el et b a4ty

52.3~53.4'-Sanmple.
Recovered 1.1/1.1'=100%.
SANDSTONE: medium light
gray (N 6); silty:
laminated; well sorted;
consolidated; damp.

53.4-54.4'-Sample.
Recovered 1.0/1.0'=100%.
SANDSTONE: medium gray
(N 5); laminated; well

3 cemented with calcium

j carbonate; consolidated;
§ damp.

|||llllJ,[_Lllll|||||lllllLJlll

[Jlll Ll )1

60
Remarks Logged by: T. Murphy & L. Pivonka Checked b e:_.g
Project No. .

106P06222 Hydro—Search,_ Inc. Page 3 of 6




Date Drilled 3/20/86, 8/26/86, 8/28/86

BO”"Q Method Hollow Stem Auger/m Core

jev.] Depth -

(feat] (feat)

Material Description

Coordinates N 37171.4
Qround Surface Elevation 5910.44'

en tliatlon
esistance

(Blows/ Inch)
20 40

E 23088.4

C)X&gﬁt'

20 40

g

w

N A Y Y O

T O A

:
1

80

Nyt tpEaby b
INHNEHN
[HHANNNN

I
|

54.4-55.6'~Sample.
Recovered 1.2/1.2'=100%.
SANDSTONE: medium gray
(N 5); laminated; well
cemented with calcium
carbonate; consolidated;
damp.

55.6-59.3'~Samplae.
Recovered 3.7/3.7'=100%.
CLAYSTONE: dark gray

(N 3); variable quantities
of silt and sand; abundant
clay; consolidated; well
sorted; firm: moist.

59.3-62.5'~Sample.
Recovered 3.2/3.2'=100%,
CLAYSTONE: dark gray

(N 3); silty:; light gray
(N 7) mottling; firm;
consolidated; well sorted;
moist.

62.5-64.5'-Sample.
Recovered 2.0/2.0'=100%.
SANDSTONE: 1light gray
(N 7) clay laminated
sandstone; gradational
contact; well sorted:;
consolidated; moist.

64.5-69.3'-Sample.
Recovered 4.8/4.8'=100%.
SANDSTONE: 1light gray

(N 7) and medium light
gray (N 6) silty sandstone
with trace of wood
fossils; sand content
increases with depth;
consolidated; well sorted:;
tirm; dry.

69.3~71.0'~Samplae.
Recovered 1.7/1.7'=100%.
CLAYSTONE: medium gray
(N 5) silty and fine-
grained sandy claystone;
well sorted; firm; damp.

Frrii

|

|

L B B

Ll Ll L Lt bttt

L1 1

Remarks Logged by: T. Murphy & L. Pivonka

Project No.
106P06222

Checked by: !!!gggilll

Hydro-Search, Inc.
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Date Drilled 8/20/86, 8/26/86, 8/28/86
Boring Method Hollow Stem Auger/NC Core

LOG OF BORING NO. s

Coordlnatu N 37171.4 E 23088.4
Ground Surface Elevation5912.44"

i

71.0-74.3'-Sample.
Recovered 3.3/3.3'=100%.
CLAYSTONE: dark gray

(N 3); blocky texture;
well sorted; firm; damp.

74.3-75.3'=-Sample.
Recovered 0.6/1.0'=60%.
CLAYSTONE: dark gray

(N 3); grayish orange
(10YR 7/4) mottles; well
sorted; consolidated; damp

75.3-78.5'-Sample.
Recovered 3.2/3.2'=100%.
SANDSTONE: medium gray

(N 5) silty sandstone; well
sorted; consolidated; damp.

78.5-83.5'-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: medium dark
gray (N 4); blocky texture;
well sorted; consolidated:;
damp.

83.5-86.0'~-Sample.

Recoverd 2.5/2.5'=100%.
CLAYSTONE: medium dark
gray (N 4); blocky texture;
trace of pale yellowish
orange (10YR 8/6) nodules;
well sorted; consolidated;
damp.

86.0-86.6'~-Sample.
Recovered 0.6/0.6'=100%.
CLAYSTONE: medium dark
gray (N 4); blocky texture;
trace of pale yellowish
orange (10YR 8/6) nodules;
well sorted; consolidated:
damp.

86.6-89.0'-Sample.
Recovered 2.4/2.4'=100%.
CLAYSTONE: greenish gray
(5GY 6/1) silty sandstone
with clay laminae; well
sorted; consolidated; damp.

Remarks

Logged by: T. Murphy & L. Pivonka
—

ongtration c)x r. Other
lev.] Depth esistance Mgm
,“J (teet)[Typel Log Material Description (B%Sllﬂféﬂ i Tests
| I | BRI

| |

Lt 141191

11 1 1.1

[ .

L

—
—

-t
o
L
—l

-

Checked by:

N

Project No.
106P06222

Hydro-Search, Inc.
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Project: Rocky Flats Plant LOG OF BOR'NG NO-

Date Drilled v Coordinates 5
Boring Method - Ground Surface Elevation
on’uintlon c)x fe Other
lov. D.p’h ~ agistance ;ﬂ TO.(S
,“t{ (teet)[Typel Log Material Description (Bbzwou '“4%" 2 <o :
100 LR DL LR IR L

96.0-100.0'-Sample.
Recovered 4.0/4.0'=100%.
CLAYSTONE: medium dark -~
gray (N 4); gradational
contact; some very fine-
grained sand; well sorted;
consolidated; damp.

TOTAL DEPTH: 100.0!

: 1 1.1 11
4\
Remarks Logged by: Checked by:

Project No.

106706222 Hydro-Search, Inc.
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Golden, CO

LOCATION

106P06222

PROJECT

. Pivonka

PERSONNEL

ats Plant

Rocky Fl

N\

SHLIMN

thiphted

MR

N

[HHMMN NN
HHRRHRRKH

N

WELL %86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 37171.4 E 23088.4

5910.44"
5912.78'

ELEVATION: GROUND LEVEL
TOP OF CASING

]
("

N

[
2

N

)
(M

|
n

N

1
n

]
)

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

st 2" 1.D., Sch. 5 type 316 stain

ToTAL DEPTH Well: 56.25' Hole: 100.00" xS START EiNiSH
BOREHOLE DIAMETER Q.00" = 37,80'; 74" R FgegTBE TIME | RATE | TIME
37.80' - 100.00': &4 3/4" DRILLING:
DRILLER ___Boyles Brothers Drilling Co. X" auger | 8/20 |1251 |8/20 }1545
15865 W. Sth Avenue, Golden 4 3/4" core 8/26 | 1503 | 9/2 1202
(David Jarvie, Jim Horn)
RIG Mobjile B-57 GEOPHYS. LOGGING: | _—— = nd =
BIT(S) 0.00' - 37.80': Blade bit CASING:
37.80" - 100,00': Bull mose rock bit | 9" .steel  |8/21 (0800 1335
ORILLING FLUID Nope 2" stainless | 9/3._|0845 |9/3 0900
SURFACE CASING 5" x 40.8" steel w/ locking FLTER PLACEMENT].9/3 0900 |9/3 [1145
me=e CEMEMNTING: 9/2 |60s_|9/2 1716
WELL DESIGN: CEVELOPMENT: | 2/5 | 1000 |9/12 | 1015
BASIS: GEOLOGIC LOG _X. GEOPHYSICAL LOG . | OTHER:
CASING STRING(S): C=CASING S=SCREEN Cement ing 5" casing 8/21 | 1359 | 8/21 | 1456
0.00' 37.80' Cl - Lower cement 9/3 1150 19/3 1210
0.00'- 44.24' Q2 - Bentonite 9/3 0823 | 9/3 0845
44,24 36,25" S| - 9/3 (1145 |9/3 _|11%0
- - Packer test 8/29 {1056 | 8/29 | 1725
_ _ WELL DEVELOPMENT
- - See Well Development Summary Sheet
3 casing: c¢i1_2" 1.D. steel
. c2_2" 1.D., Sch. 5 type 316 stain-
"+ _less steel, threaded and flush
jointed.
SCREEN:

, less steel, thr and fl
.__jointed, 0.010" wire wrap screen|

0.25' welded bottom cap.
CENTRALIZERS Type 304 stainless steel

COMMENTS:
4
Water encountered at 48.0' during drilling.

22.,47' - 23.70"

Top_of stainless steel casing: 2.34"

49.01' - 50.26°
FILTER MATERIAL 32742 silica sand Cave fram T.D. to 90.0°
43.00' - 56.50'

cement _Portland Type T

0.00' - 42.00' ; 90.00' - 64.50"

oTHER _3/8" bentonite pellets

42.00' - 43.00'

56.50' - 64.50'

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGIST



WELL 2486
WELL DEVELOPMENT SUMMARY
DATE TIME | METHOD VOLUME |[APPEARANCE COMMENTS
| Well Bore Volume = 5.9 gals.
9-5-86 1000 10 Well Bore Volumes = 59 gals.
: Muddy, clayey
9-5-86 1000 Pumped - 4.5 gals. |well bottom 4.5/59 gals. purged to date
Initially clear,
then light brown
_9-8-86 1635 Airlifted 5.2 gals. |on bottom Airlifted for 0.75 hours
Initially clear, | Bailed same silts and fine sands
then moderately
9-9-86 1430 Bailed 6.5 gals. | turbid 11/99 gals. purged to date
Clear, very Bailed 2.5 hours, clear
9-10-86 1256 Bailed 19 gals. little turbidity | 30/59 gals. purged to date
Ready to Sample , '
9-11-86 1220 Bailed 29 gals. |Clear 59/59 gals. purged to date
9-12-86 1015 Bailed —_— Clear Sampled
Hydro-Search, InC.  Rreno e Denver CONSULTING HYDROLOGISTS-CEOLOGISTS




AGUIFER TEST DATA MELL 34-8b

Type of Aquifer Test:  Bail down - Recovery

Project No.:

106P06222

54.0 32.0 41.30

How @ Measured: 4.5 gallon bucket Location:  Rocky Flats Plant
How W.L.'s Measured: Olyapic Well Sounder  Personnel: W. Herst, D. Pavlick
Measuring Point for W.L.'s:  Top of Lasing
Elevation of Measuring Point: 5914.7
Depth of puap/airlines N/A
Start bailing:  9/29/8b Tise:  0918:00
Stap bailing: 9/29/86 Time:  0940:00
Duration of Aquifer Test: 162 minutes
TINE NATER LEVEL DATA COMNENTS
t =22 att’' =90 Static Water Level: 20.80°
t t Water Draw-
Level down
0 20.80 Begin bailing
3.3 Bailed 2 gallons
7.3 Bailed 2 gallons
12.1 Bailed 2 gallons
18.4 Bailed 2 gallons
22.0 0 Bailed 1 gallon,
23.5 1.5 54.39 3359 stopped bailing
24.1 2.1 53.91 351
4.4 2.6 52.64  31.B4
25.0 3.0 3.0 3.3
25.3 3.5 5271 31.97
26.0 4.0 5.4 31.64
26.5 4.5 52,06 31.26
27.2 5.2 51.59  30.79
27.3 3.5 51,37 30.57
28.0 8.0 50.97  30.17
29.0 7.0 30.35  29.5%
30.0 8.0 49.73  28.93
3.0 9.0 49.11  28.3t
32,0 10.0 48,58 27,78
33.0 11.0 48,20 27.40
34.0 12.0 1.7 B9
- 35.0 13.9 47.40 26,40
36.0 14.0 47.06 26,25
37.0 15.0 4,75 25,95
38.0 16.0 46,81 25.81
#0.5 18.5 45.69 24,89
42.0 20,0 45.29 1.4
4.0 22.0 44,48  23.88
4.3 24.3 4,02 2.2
48.0 26.0 .37 22.%7
50.0 28.0 42.64  21.8%
52.0 30.0 42,03 21,23
20.50



56.0
58.0
60.0
62.0
67.0
72.2
77.0
82.0
87.0
92.0
97.0
102.0
107.0
112.0
122.0
132.0
142.0
152.0
162.0

34.0
36.0
38.0
40.0
45.0
50.2
35.0
50.0
65.0
70.0
75.0
80.0
85.0
90.0
100.0
110.0
120.0
130.0
140.0

40.62
40.05
39.42
38.77
31.33
36,21
34.85
33.468
32.62
31.40
30.48
29.87
29.12
28.42
27.15
25.18
23.34
28.64
24.02

19.82
19.25
18.62
17.97
16.53
15. 41
14,05
12.88
11.82
10.80
9.88
9.07
8.32
7.62
6.33
3.38
4.56
3.84
3.22

901 recovered at
24,15
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I
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WELL J4-86
Time (min.)

0

AQUIFER TEST DATA

-20
-60
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PROGRAN SLUGT, VERSION 4,0C1. 1789
THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUB-TEST DATA DASED OM TWO AMALYTICAL APPROACHES:
(1) NETHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3.N0.1 OF MRR ENTITLED
SRESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTAMEDUS CHARSE OF WATER®)
{2) NETHOD OF BOUMER AND RICE, 1974 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED
*A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS®)
PROECT NO.: 6-011B-87 CLIENT: Rockwell Internationmal
JTE _GCATION: Rocky Flats Plant DATE OF SLUG TEST: 10-14-87
*IELD INVESTIGATOR: Kevin McNeill
NELL NO.: 34-B6

INPUT DATR ARE:

IMER CASING DIAMETER =  2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 13.50 FEET

INMER SCREEN OR OPEN-HOLE DIAMETER = 2,00 INCHES DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 335.48 FEET
JAMETER OF DRILLED HOLE =  4.75 INCHES THICKNESS OF SATURATED AGUIFER 20NE = 10.40 FEET
ESTIMATED PORDSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 0 {"1* IF FALLING."0" IF RISING)

NUNBER OF HEAD-TIME DATA POINTS = 36

TINE HEAD
{sec } iFEET)
1.00 1,250
2.00 1.240
3.00 1.240
4,00 1.240
5.00 1.240
6.00 1.240
7.00 1.230
8.00 1.230
3.00 1,230
19.00 1.230
15.00 1,220 *
20.00 1,219
S0.0¢ 1.190
£0.00 1.170
110,00 1.150
140. 00 1.130
170.00 1,110
200.00 1.100
230.00 1.090
260.00 1.070
290.00 1.060
320.00 1.050
380.00 1.020
440,00 1.000
500,00 .980
$60.00 950
620,00 940
740,00 900
840.00 D40
980,00 .830
1100.00 800
1220.00 J70
1470.00 720

1820.00 630



i

ALPHA

1. 600E-51
1.000E-02
1. 000E-03
{.000E-04
1.0008-02
1, 000E-72
£, GO0E-97
1. 0008-48
1,000E-09

1,000E-10

2180.00 500
2540.00 . 350
HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOB(H) VS. TIME
SUCCESSIVE COMPUTED
VALUES FOR HO
(FEET)
1.1992
1,204
METHOD OF COOPER, BREDEHOEFT AND PAPADOPULDS

COMPUTED RESULTS:

COMPUTED VALUE OF HO =  1.26 FEET

NOTE: TRANSMISSIVITY URITS ARE IN FT##2/sec AND PERMEABILITY UNITS ARE IN FT/sec

STERATIVITY HEAN NEAN NININUN RAXIMUN RATIO OF ROOT MEAN

TRANSHIS- PERMER- TRANS. TRANS. "7 RANGE 7O  SBUARE OF
SIVITY BILITY TERR TINE

DEVIATIONS
1. 000E-01 $.219E-06 1. 150E-07 B.062E-07 2,9738-06 1.777096 163.06
1. 000E-02 $.525E-0 i, 269E-07 2,982E-06 1, 407€-0%5 2.449227 265.58
1.000E-03 1. 139€-05 1. 074E-06 4, M4E-08 §.553E-05 3.607872 471.89
{.000E-04 1.970E-05 {.BIBE-06 5.893E-06 8.384E-05 4,058690 544,15
1.000E-05 2.804E-05 2, 646E-106 7.311E-G8 1,284E-04 4.317917 574.94
1.000E-06 1.8228-105 T 417E-08 8. 713E-ve [.726E-04 4.330658 391,00
1.000E-07 §,424E-05 4,173E-06 1,010E-03 2.162E-04 4.3595335 600.7%
1. 000E-08 3. 214E-05 4,919E-06 1. 14BE-05 2.589E-04 4744845 607.35
1.000€-0% 8. 000E-05 5.860E-04 1.284E-05 3. 086E-04 $.812938 612,13
1.000E-10 b.778E-05 6.394E-06 1.421€-05 3 A27E-04 4.847080 415,68

DIFFERENCE
IN RNS

.00
-100.53
-206.27

-712.29
-30.79
“18.07
-9.78
-6.36
-4.79

-3.55

R R R R R R R L R R R R R A S R R R R R R R R L F A L R F R R R H R R R H R R R R RS

METHOD OF BOUNER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 3.50E-07 FT/sec = [,07E-05 CN/sec

TRANSHISSIVITY = 3,71E-06 FT##2/sec



S EN N B NN e BN

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 4.1BE-07 FT/sec = 1.27E-05 CM/sec

TRANSKISSIVITY = 4,43E-06 FT##2/sec

WELL NO.: 34-86

INPUT DATA ARE:

INNER CASING DIAMETER =  2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 13.30 FEET

INNER SCREEN OR OPEN-HOLE DIAMETER =  2.00 INCHES DEPTH FROM STATIC LEVEL 70 BOTTOM OF SCREEN = 35.48 FEET
DIAMETER OF DRILLED HOLE = 4,75 INCHES THICKNESS OF SATURATED AQUIFER I0ME = 10.560 FEET
ESTIWATED PORDSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 0 (*1" IF FALLING."0" IF RISING)

NUXEER OF HEAD-TIME DATA POINTS = 36

TIME HEAD
isec ) {FEET)
1.00 1,250
2.00 1,240
3.00 1.240
4,90 1.240
5.00 1.280
.00 1.240
7.00 1.230
8.00 1.236
9.00 1.230
10,00 1,230
15.00 1.220
20.00 1,210
50,00 1.190
80,00 1.170
110.00 1.150
140.00 1.130
170.00 1.110
200,00 1,100
230.00 1.090
250,00 1.070
290.00 1.060
320,00 1,050
380.00 1.020
440,00 1.000
500.00 .980
560,00 950
$20.00 940
740.00 900
840.00 B0
980,00 .830



-

-

ALPHA

1.000E-01

1. 000E-02

1, 000E-03

1. GO0E-04

1. 0G0E-cS

1. GQUE-<

1.0008-27

1. GO0E-2

)

-4

1.000E-%

1.000E-10

1100.00
1220.00
1470.00
1820.00
2180.00
2540.00

VOLUME OF SLUG ENTERED =

.800
170
J20
.650
.500
990

HO WAS COMPUTED FROM KNOWN VOLUME OF SLUG

.03270 CUBIC FEET

METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

COMPUTED VALUE OF HO =

COMPUTED RESULTS:

1.50 FEET

NOTE: TRANSHISSIVITY UNITS ARE IN FT##2/sec

STORATIVITY

1.000E-01
1.000E-02
1. 000E-03
1. 000E-04
1. 000€-05
1. 000E-06
1. 000E-G7
1.000E-08
1. 000E-09

1., 000E-10

MEAN
TRANSHIS-
SIVITY
2.996€-05
9. 116E-05
1.667E-04
2.427E-04
3. 149E-04
3.897E-04
§.616E-04
5.328E-04
b.035E-04

6.137e-04

NEAN
PERMER-
BILITY

2.B26E-06
8.500E-06
1. ST3E-05
2.290E-05
2.990E-03
3.677E-05
4, 335E-45
5.026E-03
5.693-05

6. 356E-05

MININUM
TRANS.

2.116E-06
3. B31E-04

5.632E-06

1.281E-05
1. 407€-G35
1.872E-05

1. 736E-05

NAXINUN
TRANS.

3.056E-04

9.570E-04

1. 772E-03

2.593E-03

3.395E-03

4. 183863

4,939E-03

3. 728E-03

b.492£-03

7.251E-03

RATIO OF
'T" RANGE TO
TBAR
10129200
10.435520
10.594520
10.654160
19.635580
10.704240
19.718130
10.724790
10.731120

10.736540

AND PERMEABILITY UNITS ARE IN FT/sec

ROOT MEAN

SAUARE CF
TINE

DEVIATIONS
745,31
766,23
772.84
775,94
776,88

-
)

77.68

~~d

~i

778.

(%]

1

778,59

778.87

779.09

DIFFERENCE
IN RNS

.00

-20.73

-6,40

-1.32

-.80

-IZB

=22



FACKER TEST ANALYSIS
WELL MO, Z4-86

ROCEY FLLATS PLANT JOB NO. 10&6P06E2Z
DATE TESTED: 8/29/86 EBY: L. FIVONEA

TEST INTERVAL (FEET BELOW 5.S.): 446,01 - Fb&.00
MATERIAL TESTED: ARAFAHOE SANDSTONE
DEFTH TO WATER (FEET BELOW G.S.): 20,46

] L
R LN (—=)
2FI) (L) (H) R

18T F1/3 TEST
@ = INJECTION RATE = .00165170 (FEETI/MIN)
L = LENGTH OF TEST INTERVAL = 9.99 FEET
TEST INTERVAL IS BELOW WATER TAELE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)

= 20,46 + T.I0 +  T.S0 ¢ 2.3 =  31.84
R = BOREHOLE RADIUS = .16 FEET

bex
i

HYDRAULIC CONDUCTIVITY = OQO00Z41 FT/MIN
Bo= 000001 7E CM/SEC

F2/3 TEST
G = INJECTION RATE = .Q0O0CO000 (FEETI/MIN
L = LENGTH OF TEST INTERVAL =  9.99 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GABE FRESSURE (IN FEET)

= 20,446 +  I.I0 + 10,00 % .31 = 446,86
F = BOREHOLE RADIUS = .16 FEET
b = HYDRAULIC CONDUCTIVITY = .00000000 ET/MIN

ko= 00000000 CM/SEC

2ND F1/3 TEST
] INJECTION RATE = 00601109 (FEET3I/MIN)
L LENGTH OF TEST INTERVAL = 9.99 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ BAGE FRESSURE (IN FEET?

i H

= 20.46 + FILI0 O+ .90 ¢ 2,31 = T1.84
R = BOREHOLE RADIUS = .16 FEET
¥ = HYDRAULIC CONDUCTIVITY = 00001240 FT/MIN

o= JQ0000630 CM/SEC



FACKER TEST aMALYSIS
WELL NO. Z4-84
ROCKEY FLATS FLANT JOB MNMO. 106FP0622E
DATE TESTED: 8/29/84 BY: L. FIVONEA
TEST INTERVAL (FEET BELOW G.S.): 55.01 - 63,00

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEFTH TO WATER (FEET BELOW G.S5.): 20.46

e sorie T it oan Gow e . et oot e o o o obe Mo e ke S vt SO S Sk Sadmb $000e S i AP T S AoAS Moo kS AP O A} 1A O TS oD 108 e A MHeS i it S S i, e o e i e ooe o000 e S

& L
Bl 5= e e e e e e e LN (=)
2D L) (H K

15T F1/73 TEST
0 = INJECTION RATE = Q0380472 (FEETZ/MIN)
L = LENGTH OF TEST INTERVAL = ?.99 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IM FEET

= 20,445 + ZLEO O+ TO00 o 2031 = 0,69
R = BOREHOLE RADIUS = .l& FEET

o= HYDRAULIC CONDUCTINVITY = (00000315 FT/MIN
b= 00000414 CM/SEC

F2/3 TEST
@ = INJECTION RATE = LOQO0F02772 (FEETI/MIMN)
L = LENGTH OF TEST INTERVAL = 7.%% FEET
TEST INTERVAL IS5 BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GABE FRESSURE (IM FEET)

= 20.44 + ITL30 O+ 12,80 % 2,31 0= 53263
R = BOREHOLE RADIUS = .16 FEET
Foo= HYDRAULIC CONDUCTIVITY = Q0001127 FT/MIN

Eo= 0 LG0000373E CM/SEC

2ND FPL/3 TEST
o INJECTION RATE = .00143Z508 (FEET3I/MINY
L LENGTH OF TEST INTERVAL = ?.99 FEET
TEST INTERVAL IS EBELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)

oM

= 20,446 + I.3E0 + T.00 o+ 2,31 = T0.69
R = BOREHOLE RADIUS = .16 FEET
Foo= HYDRAULIC CONDUCTIVITY = .00000307 FT/MIN

Eo=  .00000156 CM/SEC



FACKER TEST ANALYSIS
WELL NO. Z4-86

ROCEY FLATS FLANT JOR MO. 106FP0OLEZEZ
DATE TESTED: B/E%/86 BY: L. FINVONERA

TEST INTERVAL (FEET BELOW G.5.): 7H.71 - E&.70
MATERIAL TESTED: ARAFAHOE CLAYSTOME
DEFTH TO WATER (FEET RELOW G5.5.): 20.46

e L
o= m——m— e LN (=)
2RI (L) (H) R

18T F1/3 TEST

£ = INJECTION RATE = .0007716%9 (FEETIZ/MIN)
L = LENGTH OF TEST INTERVAL = %.9%9 FEET

TEST INTERVAL IS5 BELOW WATER TAEBLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)

= 20,46 + IVEO O+ 13,90 « 231 0= 34,94
R = BOREHOLE RADIUS = . 1& FEET
o= HYDRAULIC CONDUCTIVITY = (00000093 FT/MIN

Eoo= o Q0000047 CM/SEC
F2/% TEST

@ = INJECTION RATE = 00000000 (FEETZ/MIN)
L = LENGTH OF TEST INTERVAL = 7.99 FEET
TEST INTERVAL I5 BELOW WATER TAELE
HEAD = DEFTH TGO WATER + GAGE HEIGHT

+ BAGE FRESSURE (IN FEET)

= 20,445 + F.30 0+ LSOO % 2,31 = 2Z.76
R = BOREHOLE RADIUS = .16 FEET

i

HYDRAULIC CONDUCTIVITY = .00000000 FT/MIN

Eo= L 00000000 CM/SEC
2ND FPL1/T TEST

& = INJECTION RATE = .000O0Q0000 (FEETI/MIN)
L = LENGTH OF TEST INTERVAL = ?.99 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT

+ GAGE FRESSURE (IN FEET)

= 20,46 + J.I0 + SO0 o 2.3 0= 23.76
R = BOREHOLE RADIUS = .16 FEET
Eo= HYDRAULIC CONDUCTIVITY = .00000000 FT/MIN

o= « QOOQ0OQ0

CM/SEC



-ER OTEST aAMalyYSIs
Ll NO. 34-BS

ROCEY FLATS ~LANT JOB NO. 106F0&6222
L&TE TES B5E9/86 Y: L. FIVONEA
TEST INTERVAL (¢ T BELOW G.5.7: 83,10 — 95,09

MATERIAL TESTZD: ARAFAHOE CLAYSTONE
DEFTH TO WATEF (FEET RELOW G.5.75: 2. 44

i
H
|
!
i
i
I
|
!
|
i
1
!
|
|
i
i
1
1
!
|
i
!
i

2 L
o= mmmm o LN (==}
2UFTY (LY (H) R

18T F1/3 TEST
o INJECTION RATE = .0Q0054134 (FEETIZI/MIN)
L LENGTH OF TEST INTERVAL = 9.99 FEET
TEST INTERVAL IS5 BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)

W

= 20.46 + 2.8B0 + 4,00 % 2,31 = 32,50
R = z2OREHOLE RADIUS = .16 FEET
Eo= SYDRAULIC CONDUCTIVITY = 00000109 FT/MIN

K= 000000564 CM/BEC

F2/3 TEST

i

o IMJECTION RATE = .0Q0B607346 (FEETI/MIM
L = LENGTH OF TEST INTERVAL = %.9% FEET
TEET IMTERVAL IS5 EBELOW WATER TAELE

HEAD = DEFTH TO WATER + GAGBE HEIGHT

+ BABE PRESSURE (IN FEET)

= 20,48 + 2.80 + 19,00 * 2,721 = &ETL1E
R = BOREHOLE RADRIUS = .16 FEET
E o= HYDRAULIC CONDUCTIVITY = Q0000842 FT/MIN
ko= L 00Qa0a28 Cr/BED
2ND FP1/3 TEST
& = INJECTION RATE = .QDOOOOQO (FEETI/MIN)
L = LENGTH OF TEST INTERVAL = ?.%%9 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEADR = DEFTH TO WATER + GAGE HEIGHT
+ GABE FRESSURE (INM FEET)

= 20.4& + 2.80 + 4.00 % 2.31 = 250
R = BOREHOLE RADIUS = .16 FEET
¥ = HYDRAULIC CONDUCTIVITY = 0000000 FT/MIN
ko= - QOOOOO00 CM/SEC



*x X

12/11/87

Date
Measured

09/05/86
05/08/86
09,/09/86
09/10/86
09/11/86
09/12/86
10/13/86
11/26/86
01/01/87
02/01/87
03/17/87
05/08/87
06/02/87
07/07/87
07/27/87
08/04/87
09/01/87
09/29/87
11/03/87
12/01/87

well Number:

water Level Data

for

Rockwell (Rocky Flats)

Depth to Water

from TOC

3486

22.38
22.40
22.63
22.77
23.48
24 .25
22.96
22.77
22.38
22.17
22.05
21.98
22.80
21.65
22.10
22.40
22.20
22.40
23.50
22.26

Elevation
TOC (ft)

Wwater Level
Elev. (ft)

5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78
5912.78

5890.40
5890.38
5890.15
58%0.01
5889 .30
5888.53
5889 .82
58%90.01
5890.40
58%90.61
5890.73
58%0.80
5889.98
5891.13
58%0.68
5890.38
5890.58
5890 .38
5889.28
5890.52
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LOG OF BORING NO. s=

Date Drilled 8/19/86 Coordinates N 37177.0 E 23114.4
Boring Method Hollow Stem Auger Ground Surface Elevation 5909.2
ongt

L ation}  Water, Other
D epthSanpidGraphic oslstance M§nt
oai] (oot Tme Loq { Material Description ‘3%‘“"4"3’ oo™ oo Tests

LB LR

VALLEY FILL ALLUVIUM

0-2.0'-Sample. l
Recovered 2.0/2.0'=100%.
ClAY: olive gray (5Y
3/2); dark yellowish
orange (10YR 6/6) mot-
tles; grades downward
into dark yellowish
brown (10YR 4/2) clay:
some silt; trace gravel
and cobble size clasts

of quartzite and granite;
subangular to subrounded;
dry to damp. '

2.0-2.7'-Sample. Recovered
0.7/0.7'=100%. CLAY: dark
yellowish brown (10YR 4/2);
dark yellowish orange

(10YR 6/6) mottles common;
some silt; trace gravel and
cobble size clasts of
quartzite and granite;
subangular to subrounded;
dry to damp.

2.7-3.7'-Sample. Recovered
0.0/0.7'=0%.

|
IlllllllLlJllllJlJlll

SN N NN

3.7-5.7'-Sample. Recovered
2.0/2.0'=100%.

3.7-5.0',. CLAY: dark
yellowish brown (10YR 4/2);
dark yellowish orange

(10YR 6/6) mottles common;
some silt; trace gravel and
cobble size clasts of
quartzite and granite;
subangular to subrounded;
dry to damp.

5.0-5.7'. CLAY: 1light
olive gray (5Y 5/2): silty:
well sorted; consolidated;
firm; damp to moist.

$.7-6.5'., No sample.
Depth correction.

RS EEEE NN SN NN N

6.5-8.5'-Sample. Recovered
1.7/2.0'=85%., CLAY: olive

black (5Y 2/1): silt:
- trace sand and gravel;
- moderately well sorted;
20 soft; wet. —tld L |
L4 —
Remarks Logged by: T. Murphy Checked by: N

Project No.
106P06222

Hydro-Search, Inc.

Page 1 of2




[0G or BORNG No -

Date Drilled 8/19/86 Coordinates > 37177.0 E 23114.4
Boring Method Hollow Stem Auger Ground Surface Elevation 5909.2

viitahee

Material Description

8.5-10.5'~Sample.
Recovered 2.0/2.0'=100%.
CLAY: olive black (5Y
2/1) to light olive gray
(5Y 5/2):; silty with
gravel lenses; trace
fine-grained sand;
poorly sorted; subangu-
lar; firm; wet.

ARAPAHOE FORMATION

N

lll_Llllllw:||||'I|||j'm1|lJ||Ll

| 10.5~-12.5'-Sanmple.
Recovered 2.0/2.0'=100%.
CLAY: 1light olive gray
(5Y 5/2); dark yellowish
orange (10YR 6/6) mot-
tles; sand layer at 12.0-
12.5'; fine-grained;
silty; moist; firm.

12.5-14.0'-Sample.
Recovered 1.5/1.5'=100%.
CLAYSTONE: 1light olive
gray (5Y 5/2); dark
yellowish orange (10YR
6/6) mottles; no gravel;
silty; firm; moist.

14.0-16.0'-Sanple.
Recovered 2.0/2.0'=100%.
CLAYSTONE: 1light olive
gray (5Y 5/2); dark
yellowish orange (10YR
6/6) mottles; no gravel;
silty; layers of iron-
stone; firm; moist.

16.0-18.0'-Sample.
Recovered 1.8/2.0'=90%.
CLAYSTONE: pale olive
(10Y 6/2) to light olive
gray (5Y 5/2); minor dark
yellowish orange (10YR
6/6) mottling; apparent
bedding 4ue to color
variations; firm;

damp to moist.

G

| T T

18.0'

TOTAL DEPTH:

|

£

Remarks Logged by: T. Murphy by: o ‘\1\!‘

Hydro-Search, Inc.

Project No.
106P06222



Golden, CO

LOCATION

106P06222

PROJECT

PERSONNEL T. Murphy

Plant

F

-6

14

|16

18 &

!

(LTI

S

N

HHKHH KKK
HIRA RN NN NN

- AN

N\

N

WELL 3586

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS: ELEVATION: GROUND LEVEL — 220920
N 37177.0 E 23114.4 TOP OF CASING 5911.54
DRILLING SUMMARY: CONSTRUCTION TIME LOG:
ToTAL DEPTH Well: 11.60' Hole: 18.00' ASK START FINISH
Lt — !
BOREHOLE DIAMETER Pict TIME TIME !
DRILLING: % %
ORILLER __Bovles Brothers Drilling Co. | —Z& auger 8/19 | 1258 |_8/19 | 1558
15865 W. 5th Avenue
Colden, CO (Dave Jarvie)
RIG Mobile B-57 GEOPHYS. LOGGING: | _— | — - =
BIT(S) ] CASING:
2" stainless [-8/20 | 1012 j 8/20{ 1015
DRILLING FLUID ——None
SURFACE CASING 3" x 5' steel w/ lockin FILTER PLACEMENTY_8/20 [ 1015 | 8/10}_1020
CEMEMTING: _8/20 | 1025 |_8/20| 1040
WELL DESIGN: CeveLopmenT: | /3| 1000 | 9/11| 1155 |
BASIS: GEOLOGIC LOG X GEOPHYSICALLOG . | OTHER: ?
CASING STRING(S): C:=CASING S=SCREEN _Bentonite _ |.8/20 | 1020 | 8/20|_ 1025 .
000" _4.86' Cl - 8/20 | 1008 | 8/20| 1012
4,8' — 11.60' _S1_ -

WELL DEVELOPMENT

See Well Development Summary Sheet.

CASING: c1_2" I.D. Sch. 5 type 316 stain—
steel, threaded and flush

c2 _less s
¢3 _jointed.

ca4

SCREEN: si _2"" I.D. Sch. 5 type 316_stain—

s2 _less steel, threaded and flush

s3 _jointed, 0.010" wire wrap screen,

sq _0.25' welded bottom cap.
CENTRALIZERS _Type 304 stainless steel

COMMENTS:
Water encountered at 8.0' during drilling.

7.80' - 8.85'

Top of stainless steel casing: 234

FILTER MATERIAL 1640 silica sand
2.90' - 12,60"

Cave from TD to 14.20'

cement Portland Type T

0.00' - 1.95'

3/8" bentonite pellets

OTHER
1.95' = 2.90'
12.60' ~ 14.20'

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



_ ' WELL 35-86
WELL DEVELOPMENT SUMMARY
DATE | TIME| METHOD | VOLUME |APPEARANCE COMMENTS
| Well Bore Volume = .74 gals.
9-3-86 1000 10 Well Bore Volumes = 7.4 gals.
. Light yellowish | Sandy, silty - sand in bailer
9-3-86 1000 Bailed 2 gals. brown, turbid 2/1.4 gals. purged to date
Airlifted for 1 hour
9-8-86 1635 | Airlifted - Light brown Begin - 0.89 gals., end - 0.4 gals.
9-9-86 1425 | Bailed 1.3 gals. |Light brown 3.3/7.4 gals. purged to date
9-10-86 1630 Bailed 2.5 gals. |Light brown 5.8/7.4 gals. purged to date
Light br(lwgn t(f
t
9-11-86 | 1155 | Bailed 1.75 gals. | ceeiid S | 7.5/7.4 gals. purged to date
: Light brown to '
9-12-86 1330 Bailed —_ clear Sampled
Hydro-Search, INC.  Rreno e Denver CONSULTING HYDROLOGISTS-CEOLOGISTS



AGUIFER TEST DATA WELL 35-86

Type of Aquifer Test: Bail down - Recovery

How 0 Measured: 4.5 gallon bucket

How W.L.’s Measured: Olyspic Well Sounder
Measuring Point for W.L.'s:  Top of Casing

Elevation of Measuring Point: 5914.42°

Depth of pusp/airline: N/A

Project No.:
Location:
Personnel:

106P04222
Rocky Flats Plant
N. Herst, D. Pavlick

Start bailing:  9/25/8% Time:  1255:00
Stop bailing: 9/25/86 Tine: £301:00
Duration of Aquifer Test: 110 ainutes
TIME NATER LEVEL DATA COMMENTS

t=4 att' =0 Static Water Level: &.94

t t’ Water Braw-

Level down

0 6.94 Begin bailing
.B Bailed ! gallon
4.5 Bailed 0.5 gallon
6.0 0 Stop bailing
6.8 .8 11.17 4,23
7.1 1.1 10.99 4,05 Total depth = 11,64
1.5 1.5 10.83 3.9
8.0 2.0 10.74 3.77
8.5 2.5 10.57 3.83
9.0 3.0 10.46 3.52
9.3 3.5 10.34 3.40
10.0 L9 10.26 3.32
10.5 4.5 10.17 3.3
11.0 5.0 10.08 3.14
12.0 6.0 9.99 3.0t
13.0 7.0 9.80 2.85
14.0 8.0 9.76 2,82
15.0 9.0 .42 2,468
16.0 10.0 9.56 2,82
17.0 11.0 9.47 2.8
18.0 12.0 9.38 2.4
19.0 13.0 9.29 2,35
20.0 14.0 9.20 2.2
2.0 16.0 9.07 2.13
2.0 18.0 8.94 2.00
26,0 20.0 8.84 1.90
28.0 22.0 8.74 1.80
30.0 24.0 B8.66 1.72
32.0 26.0 8.58 f.64
34.0 28.0 8.50 1.56
36,0 30.0 8.41 1.47
38.0 32.0 8.33 1.39
$0.0 3.0 8.27 1.33
42.0 38.0 8.1t 1.17



l

45.2
56.0
50,9
5.9
70.5
75.0
80.9
83.0
80.9
106.0
10.0

39.0
44,0
54.0
59.0
64.3
69.0
74,90
79.0
84.0
94.0
104.0

7.98
7.88

7.78
7.7
7.41
1.57
7.52
7.50
.47
7.40
1.35

1.04
.

.84
7
.87
.63
.58
1)
033
.48
4

90 recovered at
7.41°



AQUIFER TEST DATA
WELL 35-86

Water Level (feet below g.s.)

1
100

Time (min.)

150



PROGRAM SLUGT, VERSION 4,3CT. 1985

-----

=12 PROGRAM CALCULATES MEAW TRANSMiSSIVITIES FROM SLUG-TEST DATA BASED ON TWQ rNALYTICAL APP
{1} METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3.ND.! OF WRR ENTITLED
"RESPONSE OF A FINITE DIAMETER WELL 7O AN INSTANTANEOUS CHARGE OF WATER®)
{2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WKR ENTITLED
*A SLUB TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AGUIFERS
NITH COMPLETELY OR PARTIALLY PENETRATING WELLS®)

PRUJECT NO.: 6-011B-87 CLIENT: Rockwell International
1TE LOCATIDN: Rocky Flats Plant DATE OF SLUG TEST: 10-14-87
FIELD INVESTIGATOR: Xevin Mcheill

NELL NO.: 35-Bb

INPUT DATA ARE:

INMER CAGING DIAMETER = 2,00 INCHES LENGTH OF SCREEN OR INTAKE PORTION =  4.39 FEET

INSER SCREEN OR DPEN-HOLE DIAMETER =  2.00 INCHES DEPTH FROM STATIC LEVEL TD BOTTOM OF SCREEN = 4,39 FEET
DIANETER OF DRILLED HOLE =  7.25 INCHES THICKNESS OF SATURATED AQUIFER ZONE = 4,59 FEET
ESTINATED PORDSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 0 ("1" IF FALLING."0® IF RISINE)

NUMBER OF HEAD-TINE DATA POINTS = 39



-t

TINE HEAD
{sec ) (FEET)
1.00 .630
2.00 610
3.00 600
4,00 990
5.00 .590
6.00 980
7.00 970
8.00 360
9.00 360
10.00 . 330
15.00 520
20.00 500
25.00 .480
35.00 440
45.00 410
85,00 .380
65.00 . 340
§5.00 .320
105.00 .300
125,00 .280
145,00 270
175,00 230
205.00 .240
235,00 .230
265,00 .230
295.00 220
355.00 210
415.00 . 200
335.00 190
555.00 A70
775.00 .160
895. 00 150
1015.00 150
1135.00 140
1445.00 120
1945, 00 110
2425,00 .100
2905.00 .090
3505.00 .080

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H} VS. TINE

SUCCESSIVE COMPUTED
VALUES FOR RO
(FEET)

.3883
3987
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ETHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIANETER OF DRILLED HOLE:

PERMERBILITY = 4.57E-08 Fi/sec - = {,39E-04 CM/sec

TRANSMISSIVITY = 2,10E-05 FT##2/sec

CONPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 1.75E-04 F1/sec = 5.346-05 (N/sec

TRANSHISSIVITY = 8.04E-06 FT#82/sec
i



12/11/87

Date
Measured

xx Well Number:

09/03/86
09/08/86
09/09/86
09/10/86
09/11/86
09/12/86
10/13/86
11/26/86
oL/01/87
02/01/87
03/17/87
05/08/87
06/02/87
07/07/87
07/27/87
08/04/87
09/01/87
09/29/87
11/03/87
12/01/87

Water Level Data

for

Rockwell (Rocky Flats)

Depth to Water

from TOC

3586

$.35
9.04
9.14
9.16
9.24
9.29
9.13
9.47
9.38
8.96
6.50
6.00
7.90
6.70
8.10
6.40
8.60
3.00
8.80
8.40

Elevation

TOC (ft)

Water Level
Elev. (ft)

5911.54
5%11.54
5911.54
5911.54
5911.54
5%911.54
5911.54
5911.54
5911.54
5911.54
5911.54
5911.54
5911.54
5911.54
5911.54
5911.54
5%11.54
5911.54
53911.54
5911.54

5902.19
5902.50
5902.40
5902.38
5902.30
5902.25
5902.41
5302.07
5902.16
5%902.58
5905.04
5905.54
3903.64
5%04.84
5903.44
5905.14
5902.94
5902.54
5%02.74
5903.14



INDEX OF DATA

Boring No..__ 36-86

Completed as well? Yes

Data in File

__X  Log of Borehole

__X  Well Construction Summaries
__X _ Well Development Summaries

Hydraulic Conductivity Test

and Results
Packer Test Data and Results

X Water Level Data

Data
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Project:

Date Drilled 8/25/86

Boring Method Hollow Stem Auger

lev.] Depthis
(feet] (feet) yp Log

Rocky Flats Plant

LOG OF BORING NO.

Coordinates N 37395.4 E 23715.3

Material Description

Ground Surface Elevation 5881.94

gatlon
es stance

(Blows/inch)
20 40

36-86

[ T B S

—

—

e
-

-

20
Remarks

VALLEY FILL ALLUVIUM

0-0.3'-Sample.

Recovered 0.3/0.3'=100%.
CLAY: moderate yellowish
brown (10YR 5/4): silty:
poorly sorted:
unconsolidated; damp.

0.3-4.3'-Sample.
Recovered 2.0/4.0'=50%.
CLAY: light brown (5YR
5/6) and dark yellowish
brown (10YR 4/2); silty;
some granitic cobbles;
trace iron concretions;
poorly sorted;
unconsolidated; damp.

rv oy

4.3-5.5'-Sample.

Recovered 0.9/1.2'=75%.
GRAVEL: dark yellowish
brown (10YR 4/2): dgranitic
pebbles and cobbles; silty
and clayey; trace iron
concretions; poorly
sorted; unconsolidated:
damp.

ARAPAHOE FORMATION

5.5-8.0'-Sample.

Recovered 2.5/2.5'=100%.
CLAYSTONE: medium light
gray (N 6) and light olive
gray (5Y 4/1); trace iron
staining; weathered;
consolidated; moist.

8.0-10.2'-Sample.
Recovered 2.2/2.2'=100%.
CLAYSTONE: dark yellowish
orange (10YR 6/6): some
medium light gray (N 6);
sandy with 30-40% iron
staining; consolidated;
moist.

TOTAL DEPTH: 10.2'

L111||11||

B U T T Y T O T Y T T T W Y T T I O O Y A |

Logged by: L. Pivonka

Checked by:

A )

=AY

Project No.
106P06222

N

Hydro-Search,

lnC' Page 1 of 1




., .CO

PERSONNEL ___ L. Pivonka

Golden

LOCATION

106P06222

Bocky Flats Plant

PROJECT

WELL 36-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 37395.4 E 23715.3

5881.94'

ELEVATION: GROUND LEVEL ‘
5883.78"'

TOP OF CASING

—i2

14

.16

- 18

— 20

i DRILLING SUMMARY:

TOTAL DEPTH : 6.50" : 10,20'

L

BOREHOLE DIAMETER 73

DRILLER _Bovles Brothers Drilling Co.
15865 W. Sth Averue

CONSTRUCTION TIME LOG:

START FINISH
TASK
- DATE | TIME | DATE | TIME
DRILLING: 1986 1986
%" auger | 8/25 |1014 | _8/25 | 1520

Golden, CO (Jim Horn)

RIG Mobile B~57
BIT(S) -5

GEOPHYS. LOGGING: | _—
CASING:

2" stainless |.8/25 (1523 | 8/25 [ 1525

DRILLING FLUID _ None

SURFACE CASING 5" x 5' steel w/ locking
T

FILTER PLACEMENT]_8/25 | 1525 |_8/25 | 1530

CEMENTING: 8/25 | 1533 |_8/25 [ _1546
WELL DESIGN: CEVELCPMENT: |.8/27 | 1120 | _9/3 |_1035
BASIS: GEOLOGIC LOG _X. GEOPHYSICALLOG . | OTHER:
CASING STRING(S): C:CASING S=SCREEN Bentonite 8/25 | 1530 | 8/25| 1533
0.00' 3.50" Ci - 8/25 | 1520 8/25 1 1523

3.50' - _6.49' _Si -

WELL DEVELOPMENT

See Well Development Summary Sheet.

cAsiNg: ¢1.2" 1.D. . 5 1 i
less steel, threaded and flush

_jointed.
SCReen: si 2" 1.D 16_stai

less steel, threaded and flush
jointed, 0.010" wire wrap screen
0.25' welded bottom cap.

COMMENTS:
No water encountered during drilling.

CENTRALIZERS _Type 304 stainless steel

4,42' - 5,59'

Top of stainless steel casing: 1.84"

"FILTER MATERIAL 3242 silica sand

2.50' - 7.00'

cement _Portland Type I
0.00' - 2.00’

oTHer _3/8" bentonite pellets
2.00' - 2.50'

7.00' - 10.20'

HYDRO-SEARCH renoeoeNvER

CONSULTING HYDROLOGISTS-GEOLOGIST:



: WELL 2686
WELL DEVELOPMENT SUMMARY

DATE TIME | METHOD VOLUME |APPEARANCE COMMENTS

| Well Bore Volume = 0.86 gals.
8-27-86 1120 10 Well Bore Volumes = 8.6 gals.

. Very muddy,

8-27-86 1120 Bailed - 2.0 gals. |}brown in color -
9-3-86 1055 - - - Dry - Dry sand on bottom

Hydro-Search, InC.  Reno e Denver

CONSULTING HYDROLOGISTS-GEOLOGISTS




12,11/87
Water Level Data

for
Rockwell (Rocky Flats)

Date Depth to Water Elevation Water Level
Measured from TOC TOC (ft) Elev. (ft)

xx Well Number: 3686

08/27/86 9.28 5883.78 5874.50
09,03/86 -1.00 5883.78

10, 13/86 -1.00 5883.78

11/26/86 -1.00 5883.78

01/01/87 7.02 5883.78 5876.76
02/01/87 6.17 5883.78 - 3877.61
05/06/87 6.08 5883.78 5877.70
06:01/87 5.83 3883.78 5877.95
07:08/87 5.65 5883.78 5878.13
07,27/87 5.80 5883.78 5877.98
08, 04/87 7.00 588%.78 5876.78
09,01/87 5.80 5883.78 5877.98
09,/28/87 7.60 $883.78 5876.18
11/03/87 7.70 5883.78 5876.08

l 12/01/87 7.65 5883.78 5876.13



INDEX OF DATA

Boring No.._ 39-86

Completed as well? Yes

Data_in File

X Log of Borehole

X Well Construction Summaries

X Well Development Summaries

X Hydraulic Conductivity Test Data

and Results

__ _ Packer Test Data and Results
__X_  Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987

APPENDIX E



L0G OF BORNG No._.

Date Drilled 9/11/86 Coordinates N 38288.7 E 27591.8
Boring Method Hollow Stem Auger Ground Surface Elevation 5904.91

- engqtration ég r Other

lev.] DepthiSenpk oslstance Agnt Test
teot] (foet) » Material Description (Blows/ Inc ests
° P 20 4(;o 20 40

0 ROCKY FLATS ALLUVIUM

0-0.5'~Sample.
Recovered 0.2/0.5'=40%.
GRAVEL: grayish brown
(5YR 3/2); granitic
pebbles and cobbles;

silty; poorly sorted;

AT O RTRs

- " unconsolidated; damp.

- 0. 0.5-2.5'=-Sample.

_ (o304 Recovered 0.0/2.0'=0%.

— O ¢ 2.5-3.0'-Sample.
LS o Recovered 0.5/0.5'=100%.

— 5— P, Q%Y GRAVEL: grayish brown

- Q9] (5YR 3/2); granitic
.°2' A4 pebbles and cobbles;

== N .20] silty; some caliche

— “<)"'c‘ stringers; poorly sorted;
D, 0A1 unconsolidated; damp.

_ 5%y 3.0-5.0'-sample.
b2 o] Recovered 0.5/2.0'=25%.
07} GRAVEL: dark yellowish
;044 orange (1lO0YR 6/6);

granitic pebbles and
cobbles; clayey; caliche
stringers; some iron
staining; poorly sorted;
unconsolidated; damp.

5.0-10.0'-Sample.

Recovered 1.8/5.0'=36%.
GRAVEL: Same as above; |
danmp.

10.0-12.5'-Sample.
Recovered 1.5/2.5'=60%.
CLAY: dark yellowish
orange (10YR 6/6); sandy;
some granitic cobbles;
caliche stringers:; poorly
sorted; unconsolidated;
moist.

12.5-16.8'~Sample.
Recovered 1.5/4.3'=35%.
CLAY: Same as above;
moist.

16.8-22.5'-Sample.
Recovered 2.2/4.7'=47%.
CLAY: Same as above:
moist.

20
Remarks Logged by: L. Pivonka Checked by: o\ yég‘_

Project No.
° 106P06222 Hydro-Search, Inc. Page | of 2
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Project: Rocky Flats Plant LOG OF BORING NO. 39

Date Drilled 9/11/86 Coordinates N 38288.7 E 27591.8

Boring Method Hollow Stem Auger Ground Surface Elevation 5904.91
on t‘atlon ex r Other

t

lev.] Denth Material Description’ o8 a'ancoe §" Tests
(Blows/inch)

feet] (feet)[Typel Log s/ inct 20 40

20 - LR LR
: 22.5-27.5'-Sample.
Recovered 1.2/5.0=24%.

CLAY: Same as above;
moist.

27.5-30.5'-Sample.
Recovered 0.2/3.0'=6%.
CLAY: Same as above;
moist.

ARAPAHOE FORMATION

30.5-32.5'~-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: light gray (N
7):; dark yellowish brown
(10YR 6/6) mottling;
consolidated; weathered;
damp.

32.5-35.0'-sample.
Recovered 2.0/2.5'=80%.
CLAYSTONE: dusky 1
e 35— yellowish brown (10YR
2/2): trace iron staining;
consolidated; unweathered;
damp.

35.0-37.0'-Sample.

Recovered 2.0/2.0'=100%.

CLAYSTONE: dusky

- yellowish brown (10YR
2/2): trace iron staining;

- consolidated; damp.

IllJlJJJllllllllJllllllljlllllJLlllllJl

] TOTAL DEPTH: 37.0* -
40 — I
Remarks Logged by: L. Pivonka Checked by:
L IR
Project No.
10606222 Hydro—-Search, Inc. Page 2 of 2



LOCATION Golden, CO

PERSONNEL __ L. Pivonka _

106P06222

PROJECT

Rocky Flats Plant

40

45

50

/)

WELL 39-66

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 38288.7 E 27591.8

5904.91"
5906.61"

ELEVATION: GROUND LEVEL
TOP OF CASING

] DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

TOTAL DEPTH Well: 31.50' Hole: 37.00' TASK START FINISH
BOREHOLE DIAMETER ___ 75" DATE | TIME | DATE | IIME
DRILLING: 1986 1986
oRiLLER — Boyles Brothers Drilling Co. | Z&auger | 9/11 | 1615 | _9/12 | 1520
15865 W, Sth Avenue
Golden, CO gJim Horn)
RIG Mobile B-57 GEOPHYS. LOGGING: | __— = — -
BIT(S) Blade bit CASING:
2" stainless {_9/13 [ 0847 [_9/13| 0850
DRILLING FLUID _Nope
SURFACE CASING ?:;n x 5' steel w/ locking: | FILTER PLACEMENT]_9/13 | 0850 |_9/13|_0905
CEMENTING: 9/13 |_0910 |_9/13 | 0925
WELL DESIGN: ceveLopmenT: | 9716 | 1314 | 9/22| 1300
BASIS: GEOLOGIC LOG X__ GEOPHYSICAL LOG ___ | OTHER:
CASING STRING(S): C=CASING S=SCREEN Bentopite | 9/13 1. Q005 § 9/13] 0910
0.00' _5.00' CI_ - ~9/13 1 0847 | _9/13]_ 0850
5.00' - 31.50' _Si -

WELL DEVELOPMENT

See Well Developrent Summary Sheets.

casing: ¢1_2" I.D. Sch. 5 type 316 stain-

less steel, threaded and flush

jointed.

u

1 SCREEN: S 2" 1.D. Sch. 5 type 316 stain-

less steel, threaded and flush
jointed, 0.010" wire wrap screen
0.25' welded bottom cap.

COMMENTS:
Water encountered at 25.5' during drilling

CENTRALIZERS _Type 304 stainless steel

18.31' - 19.49'

Top of stainless steel casing: 1.70'

FILTER MATERIAL 3242 silica sand

Cave from TD to 35.80'

4.00' - 31.75'

cemenT _Portland Type T
0.00' - 3.00'

OTHER _3/8" bentonite pellets
3.00' - 4.00'

21.75' - 35.80"

HYDRO-SEARCH renosoenver

CONSULTING HYDROLOGISTS-GEOLOGIST



< WELL 39-86
WELL DEVELOPMENT SUMMARY
DATE TIME | METHOD VOLUME |APPEARANCE COMMENTS
| Well Bore Volume = 1.17 gals.
9-16-86 1314 10 Well Bore Volumes = 11.7 gals.
) Turbid, medium Sandy & silty, thick
9-16-86 1314 Bailed 6 gals. brown 6/11.7 gals. purged to date
Light brown, Sandy
9-17-86 1345 Bailed 11 gals. turbid 17/11.7 gals. purged to date
Water mist is clear to light gray,
9-17-86 1745 Airlifted — 7 — no mud comes up casing
Turbid, medium
9-18-86 1350 Bailed 20 gals. |brown -
Punped and Turbid - light Less turbid, not ready to sample
9-19-86 1145 Bailed 54 gals. to medium brown { 91/11.7 gals. purged to date
Pumped and 31&@11 '%\mt , | Less turbid as bailing progresses
en to li;
9-22-86 1000 Bailed 38 gals. gray 129/11.7 gals. purged to date
Initially brown,
9-22-86 1300 Bailed — then to light gray] Sampled

Hydro-Search, INC.  reno e Denver

CONSULTING HYDROLOGISTS-CEOLOGISTS




AQUIFER TEST DATA WELL 39-84

Type of Aquifer Test:  Constant Discharge

How Q Measured: 4.5 gallon bucket Location:
How W.L.'s Measured: 0lyspic Well Sounder  Personnel:

Measuring Point for W.L.'s:

Elevation of Measuring Point:

Depth of pump/airline:

Top of Casing
5914.1

Project No.:

106P06222

Rocky Flats Plant
W. Herst, D. Pavlick

Pusp on: 9/25/86 Tise: 1130:00
Pusp of¢: 9/25/84 Tine: 1138:11
Duration of Aquifer Test: 110 sinutes
TINE WATER LEVEL DATA COMMENTS
t=8.2 att' =0 Static Water Level: 23.85
t t Nater Draw-
’ Level down
0 23.83 Pusp on
.3 24,07 .22
1.0 24.15 .30 Total depth = 30.B0°
1.5 24.23 .38
2.0 24.32 47
3.0 24,43 .58 1.41 gps
3.5 24,51 .bb
4.0 24,56 T
4.5 24,52 J17
5.0 28,53 .78 1.55 qpa
6.0 24.72 .87
7.1 25.10 1.25
8.2 0 26.82 2.97 1.45 gps
8.9 .7 24,78 .93 Pump off at B.2 sinutes
9.5 1.3 24,57 72
10.0 1.8 4.4 .59
10.5 2.3 24.38 3
11.0 2.8 24,30 43
1.5 3.3 24.27 42
12,0 3.8 24,27 .42
12.5 4.3 24.13 .28
13.0 4.8 28.16 .3
13.5 5.3 24,07 22 901 recharged at
14,0 5.8 24,05 .20 24,15
14.5 6.3 24,03 .18
15.0 5.8 24,01 16
16.2 8.0 23.99 .14
17.0 8.8 23.97 .12
18.0 9.8 23.95 .10
19.0 10.8 23.94 .09
20.0 11.8 23.94 .09
2.0 12.8 23.93 .08
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12/,11/87

Date
Measured

**  Well Number:

09/16/86
09/17/86
09/18/86
09/19/86
09/24/86
10/13/86
11/26/86
01/01/87
02/01/87
04/01/87
05/06/87
06/01/87
07/07/87
08/04/87
09/01/87
09/03/87
09/03/87
09/28/87
11/03/87
12/01/87

Depth to Water

Water Level Data

for

Rockwell (Rocky flats)

from TQC

3986

25.17
25.38
25.38
25.40
25.38
25.57
25.82
5.92
25.63
25.79
24 .67
24.75
24.75
24.90
25.20
25.50
25.20
24.40
25.50
25.55

Elevation

TO0C (ft)

Wwater Level
Elev. (ft)

5906.61
5906.61
5906.61
3906.61
3906.61
5906.61
5906.61
5906.61
$906.61
5906.61
5906.61
5906.61
5906.61
5906 .61
5906.61
3906.61
5906 .61
5906.61
5906.61
5506.61

5881 .44
5881.23
5881.23
5881.21
5881.23
5881.04
5880.79
5900.69
5880.98
5880.82
5881.94
5881.86
5881.86
5881.71
5881.41
5881.11
5881 .41
5882.21
5881.11
5881.0¢



INDEX OF DATA

Boring No.: 40-86

Completed as well?  Yes

Data in File

X Log of Borehole

X Well Construction Summaries
___X_ Well Development Summaries
_____ Hydraulic Conductivity Test Data

and Results

_x Packer Test Data and Results
___X Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987

APPENDIX E



Project: Rocky Flats Plant LOG OF BORING NO. s

Date Driiled 9/23/86 Coordinates N 36612.8 E 25398.1
Boring Method Casing Driver/NC Core Ground Surface Elevation 5941.23
enqtration 4 Other
o BBt watera vuscrion et | CEfifh o
; pe 20 40 20 40
0 | ROCKY FLATS ALLUVIUM LBLELELEN LR
— :C3:%] 0-2.0'-Cuttings. GRAVEL: -1
e« ~50% quartzite cobbles and —
= .0:0.4 “50% silty sand; poorly
- . sorted; unconsolidated; .
— "A dry. —
— ‘2] 2.0-4.0'-cuttings. =
Teo55,°] BOULDER: 1large quartzite -
- D'y boulder; dry. .
503 4.0-19.0'-Cuttings. -
7 L/Q»;§ GRAVEL: moderate brown -
s 5 Ve =52 (5YR 4/4); ~60% granitic
. pebbles and cobbles and -
s 40% silty sand; poorly _
— o8 sorted; unconsolidated:
- o e damp. -—
=10 ~— 7]
1 e
- 7o g
4 5%
——E
1 '@% 19.0-23.0'~Cuttings.
- 'N-To BOULDERS: quartzite
- 53 boulders and cobbles;
o poorly sorted;
_ unconsolidated; dry.
20 - . . e
Remarks Logged by: T. Gulliver & L. Pivonka Checked by: MAGYC



Project: Rocky Flats Plant LOG OF BOR'NG NO. 036

Date Drilied 9/23/86 Coordinates N36612.8 E 25398.1
Boring Method Casing Driver/NC Core Ground Surface Elevation 5941.23
engtration r Other
'“‘J Depth Material Description (Bf:w.‘,?::,; (%M§M Tests
feet)] (feet)[Typel Log s/ Inch 20 40 !
A 11 LRI ¥
20 N é

23.0-28.0'-Cuttings.
GRAVEL: mnmoderate brown
(5YR 4/4); granitic
pebbles and sand; silty;
poorly sorted;
unconsolidated; damp.

28.0-30.0'~-Cuttings.
GRAVEL: moderate brown
(5YR 4/4); ~20% granitic
pebbles and cobbles;
silty; poorly sorted;
unconsolidated; damp.

30.0-31.0'-Cuttings.
BOULDER: large granite
boulder.

RN NEAI NN EE

31.0-38.0"-Cuttings.
GRAVEL: moderate brown
(5YR 4/4);: ~30-40%
granitic cobbles:; sandy;
silty; poorly sorted;
unconsolidated; damp.

]

38.0-41.0'~Cuttings.
SAND: moderate brown (5YR
4/4):; coarse to very
fine-grained; poorly
sorted; unconsolidated;
damp.

Logged by: T. Gulliver & L. Pivonka

Remarks

Project No.
106P06222

Hydro-Search,
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Project: Rocky Flats Plant LOG OF BORING NO. «wss

Date Drilled 9/23/86 Coordinates N 36612.8 E 25398.1
Boring Method (Casing Driver/NC Core Ground Surface Elevation 5941.23

en,t ation d”’ r Other
lev.] Depth esistance o §nt Tests
feot‘ (feet)[Typel Log Material Description (Blo;;l "‘f{," o 4o

%0 Frrod L

41.0-42.0'-Cuttings.
GRAVEL: moderate brown
(SYR 4/4); ~“30% quartzite
cobbles; sandy; silty;
poorly sorted;
unconsolidated; damp.

42.0-44.0'-Cuttings.
BOULDERS: granitic
cobbles and boulders:
poorly sorted; subangular
to subrounded; damp.

44.0-45.0'~Cuttings.

SILT: moderate brown (5YR
4/4); 85~90% silt; trace
granitic pebbles
(subangular to
subrounded) ; poorly
sorted; damp.

s

ARAPAHOE FORMATION

45.0-50.0'-Cuttings.
CLAYSTONE: dark yellowish
brown (10YR 4/2); light
olive gray (5Y 4/4)
streaks; consolidated;
damp.

50.0-51.0'-Cuttings.
SILTSTONE: medium gray (N
5): clayey; well sorted;
non-calcareous; dry.

51.0-53.0'~Cuttings.
CLAYSTONE: dusky |
yellowish brown (10YR
2/2); silty; consolidated;
damp.

4
M

b—55

NMHNMH]

N

Hi

HHN]

.
[l

58.3-61.2'-Sample.
Recovered 2.0/2.9'=69%.
CLAYSTONE: dark gray (N
4) ;silty; unweathered;
trace iron staining;
consolidated; moist.

60 Sy — tgurL

'y

lJlJlJJIl|||||lllllll]lllllllllllli_1

N
Remarks Logged by: T. Gulliver & L. Pivonka Checked by s AN\

P No.
"%z | Hydro-Search, Inc.



Rocky Flats Plant

LOG OF BORING NO.

Date Drilied

Boring Method Casing Driver/NC Core

Coordinates N 36612.8

lev.] Depth

Material Description

61.2-66.2'~-Sample.
Recovered 4.3/5.0'=86%.

]  CLAYSTONE: dark gray (N

T

[T T P I T T T T

ll

AN
N

k]

NN

Tt
THHHN

v
|

LN
Ill,llnl

3); trace of grayish
orange (1l0YR 7/4)
mottling; trace of coal;
blocky texture;
consolidated; moist.

66.2~69.2'~Sample.
Recovered 2.4/3.0'=80%.
CL@YSTONE: Same as above;
moist.

69.2-71.2'-Sample.
Recovered 1.8/2.0'=90%.
CLAYSTONE: Same as above;
moist.

71.2-73.7'-Sample.
Recovered 2.5/2.5'=100%.
CLAYSTONE: Same as above;
moist.

73.7-76.2'~Sample.
Recovered 2.5/2.5'=100%.
CLAYSTONE: Same as above:
moist.

E 25398.1

Ground Surface Elevation 5941.23

(Blows/ Inch)
20 40

SANDSTONE: medium gray (N
5): clayey:; fine-grained:;
well sorted; moist.

4 /76.2-81.2'~-Sample.
4/ Recovered 5.0/5.0'=100%.

Logged by: T. Gulliver & L. Pivonka

Project No.
106P06222

Remarks
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Checked by: !ﬁ!ﬁi!l

Hydro-Search,




Project:

Rocky Flats Plant

LOG OF BORING NO.

40-86

Date Driiled

Boring Method Casing Driver/NC Core

9/23/86

Coordinates N 35612.8
QGround Surface Elevation 5941 .23

E 25398.1

lev.J Depth
(teet) (foet)

Material Description

ouls

(Blows/ Inch)
20 40

ation

Tests

A

20 40

U

—95

Remarks

81.2-83.7'-Sample.
Recovered 2.5/2.5'=100%.
SANDSTONE: Same as above:
moist.

LI

83.7-86.2'-Sample.
Recovered 2.5/2.5'=100%.
CLAYSTONE: dark gray (N
3):; silty; some organic
carbon plant fossils;
moist.

86.2-88.0'-Sample.
Recovered 1.8/1.8'=100%.
CLAYSTONE: dark gray (N
3); silty; some organic
carbon plant fossils;
moist.

88.0-90.9'-Sample.
Recovered 2.9/2.9'=100%.
CLAYSTONE/SANDSTONE: dark
gray (N 3) claystone and
interbedded with 0.2 to
1.0" layers of fine-~
grained sandstone; moist.

90.9~95.9'~-Sample.
Recovered 5.0/5.0'=100%.
SANDSTONE: dark gray (N
3): fine-grained; some
organic-rich interlaminae;
trace of calcium
carbonate; well sorted;
moist to wet.

95.9-100.9'-Sanmple.
Recovered 5.0/5.0'=100%.
SANDSTONE: dark gray (N
3); fine-grained; some
organic-rich interlaminae;
well sorted; moist to wet.

1

Logged by: T. Gulliver & L. Pivonka

Project No.
106P06222

Hydro-Search,

Inc.

i L

Ll

]

LAl 11

]

}

Checked by ,!!ggg!il

Page 5 of 7



Project: Rocky Flats Plant LOG OF BORING NO. :os6

Date Drilied 9/23/86 Coordinates N 36612.8 E 25398.1
Boring Method Casing Driver/NC Core Ground Surface Elevation 5941.23

Ten tration Cw r Other
t
lev.] Depth esistance oﬁﬁn Toote
,,,J (teet)fTypel Log Material Description “’%"'"&';’ o 4o

v LR

104.4-105.9'-Sanple.
Recovered 1.5/1.5'=100%.
SANDSTONE: dark gray (N
3); fine-grained;
interbedded organic~rich
claystone; moist.

105.9-110.9'-Sample.
Recovered 5.0/5.0'=100%.
SANDSTONE: medium gray (N
5) to medium dark gray (N
4):; silty; interbedded
thin coal seams; fine-
grained, well sorted;
moist to wet.

110.9-112.9'-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: medium dark
gray (N 4); silty; some
grayish orange (10YR 7/4)
ironstone concretions;
moist.

lil'lll;

112.9-115.9'-Sample.
Recovered 3.0/3.0'=100%.
SANDSTONE: medium dark
gray (N 4); silty:; some
carbonaceous plant
fossils; well sorted;
moist.

115.9-120.4'-Sample.
Recovered 4.5/4.5'=100%.
SANDSTONE: Same as
above;moist.

llllllu_l_llllillllllllllllllllll||||||

120 ] —
Remarks Logged by: T. Gulliver & L. Pivonka Checked by; ‘A“(\\

M BRI

Project No.

106P06222 Hydro—-Search, Inc. Page 6 of 7




Rocky Flats Plant

Project:

LOG OF BORING NO. s

Date Drilled 9/23/86 Coordinates y 36612.8 E 25398.1
Boring Method (Casing Driver/NC Core Ground Surface Elevation 5941, 23
enetration M 4 Other
nt
lev. ?f”'t')’ r Material Description (Bf:w.jﬁ::,; & § Tests
feet) (feet)ITypef Log 20 40 20 40
120 Frre L
= 120.4-123.2'-Sample.
— Recovered 2.8/2.8'=100%.
SANDSTONE: medium gray (N
= 5); fine to medium-
— grained; some thin coal
- Seams; well sorted; wet.
— 123.2-124.8'~-Sample.
Recovered 1.5/1.5'=100%.
= CLAYSTONE: medium gray (N
— 5):; silty; laminated;
- moist.
! 23

TOTAL DEPTH: 125.0°'

lllll|||||||||Jllllllllllllll]llllll

140 —

.
Remarks Logged by: T. Gulliver & L. Pivonka Checked by s hY

Project No.
106P06222 Page 7 of 7

Hydro—-Search, Inc.




T. Gulliver/L. Pivonka

Golden, CO

LOCATION
'PERSONNEL

Pl

106P06222

- Rocky F1

PROJECT

140

AMRNNNN

N

W

R -

N

WELL 4086

WELL CONSTRUCTION SUMMARY

LOCATION or COOROS:
N 36612.8 E 25398.1

ELEVATION: GROUND LEVEL ——2941.23"

TOP OF CASING 5942.21"'.

NN

RTINS
NN

N

MOUIN

AN

NN

Ijlllllllllll‘lll ‘o

N

NN

DN

]
|

N

7

N

\
NN

DM

N

~

N
\

N

5] DRILLING SUMMARY:

TOTAL DEPTH _Mell: 111.50' Hole: 125.00"
BOREHOLE DIAMETER 0.00' = 1. 5 5/8"
52.00' - 125.00": 4 3/4"

DRILLER __Boyles Brothers Drilling Co.
15865 W. Sth Averue

CONSTRUCTION TIME LOG:

Golden, CO (Jim Horn,*Tom High)

RIG(]).oo'—sz.oo': casing advancer, 52.00 -

g % B-5/
BIT(S) = :
=125.00': coring bit
DRILLING FLUID None

START FiNISH
JAsSK

RATE | TIME | DATE | TIME

omu.ly'e: ‘ ;98(; . ;93% 5

5!5/~ casing /2 50 / 133
NC core 10/3 | 1527 | _10/7 } 1530

Reaming 10/4 | 1530 10/8 | 0935

GEOPHYS. LOGGING: | ___— - - -

CASING:

2" stainless | 10/8 | 1410 | 10/8 1413
5" steel - 9/23 | 0950 |9/23 [1335

SURFACE CASING ?i" E 25536' steel w/ lock-

]
L

N
\

N

N

WELL DESIGN:

BASIS: GEOLOGIC LOG .X. GEOPHYSICAL LOG X

CASING STRING(S): C=CASING S=SCREEN
0.00' 51.96' C} -

FILTER PLACEMENT]_10/8 | 1413 |_10/8 ] 1545
10/8 ]_155 | _10/8 | 1623

CEMEMTING:

LEVELCPMENT: 107231 1310 | 10/23 | 1310
OTHER:

Bentonite 10/8 | 1545 ] 10/8 | 1554

10/8 | _1300 |_10/8 | 1346

_0.00% _87.98' C2_ -
87.98%- 111.50'_si -

Packer testing] 10/7 | 0800 | 10/7 | 1515

WELL DEVELOPMENT
See Well Development Summary Sheet.

CASING: ¢ 9" L.D. steel surface ing.
c2 2" I.D. Sch. 5 type 316 stain-

less steel, threaded and flush
jointed.

SCREEN: 1 2" I.D. Sch. 5 type 316 stain—

._less steel, threaded and flush
jointed, 0.010" wire wrap screen,
. 0.25' welded bottam cap.

COMMENTS:

|
|
!
|

CENTRALIZERS _1ype 304 stainless steel

Water encountered at 91.0' during drilling. '

100.25' - 101.47'

Top of stainless steel casing: 0.98'

FILTER MATERIAL _32-42 silica sand
87.00' - 111.70' -

cemeNT Portland Tvpe T

0.00' - 85.00'

oTHER _3/8" bentonite pellets

85.00' - 87.00°

111.70" - 125.00"

!

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



,. WELL 40-86
WELL DEVELOPMENT SUMMARY
DATE | TIME| METHOD | VOLUME |APPEARANCE COMMENTS
10-23-86 1310 — —_ — Dry
Hydro-Search, InC.  renoeDenver - CONSULTIG HYDROLOGSTS-GEOLOGISTS




FACKER TEST ANALYSIS
WELL NO. 40-86

ROCEY FLATS FLANT JAB NO. 106F0O&6222
DATE TESTED: 10/7/86 BY: L. PFPIVONEA
TEST INTERVAL (FEET BELOW G.8.): EE. 00 ~  T7I.03
MATERIAL TESTED: ARAFAHOE CLAYSTONE
DEFTH TO WATER (FEET BELOW G.S8.): F1.00
& L
R LN (—=)
2RI LY (H) R
18T P1/2 TEST
@ = INJECTION RATE = .00031139 (FEETZ/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

FR/3

TEST

TEST INTERVAL IS ABOVE WATER TAEBLE
HEAD = DEFTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ BGAGE FRESSURE (INM FEET)

= 68.01 + 4.90 + 4,00 * 2,31 = 82.15
R = BOREHOLE RADIUS = .16 FEET
o= HYDRAULIC CONDUCTIVITY = 00000025 FT/MIN
o= (00000013 CM/SEC
@ = INJECTION RATE = .00177354 (FEETI/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS5 ABOVE WATER TABLE
HEAD = DEFTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ BAGE FRESSURE (IN FEET)

ZND P1/3 TEST

= &B.01 + 4.90 + 13.00 * 2,31 = 102.94
R = ROREHOLE RADIUS = .16 FEET
K. = HYDRAULIC CONDUCTIVITY = .00000113F FT/MIN
o= 00000057 CM/SEC
& = INJECTION RATE = .0004738%S (FEETI/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS ABOVE WATER TARLE
HEAD = DEFTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)

= 68.01 + 4.90 + 4,00 % 2.31 = B2.15
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000038 FT/MIN
K = .00000019 CM/SEC



-“ - - -a -

FACKER TEST ANALYSIS
WELL NO. 40-86
FOCKEY FILLATS FLANT JOB NO. 106F06222
DATE TESTED: 1Q/7/786 BY: L. FIVONEA
TEST INTERVAL (FEET BELOW G.S.): 200 - 102,03
MATERIAL TESTED: ARAFPAHOE SANDSTONE

DEFTH TO WATER (FEET BELOW G.S.): F1.00
- e Cmmm e
I LN (==)
Z(PI) (L)Y (H) R
18T F1/3 TEST
0 = INJECTICON RATE = .00036554 (FEET3I/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)

= 91,00 +  4.90 + 4,00 * 2.31 = 105.14
R = BOREMOLE RADIUS = .1& FEET
b = HYDRAULIC CONDUCTIVITY = .QO0000023 FT/MIN
’ E o= .00000012 CM/SEC
F2/3 TEST
@ = INJECTION RATE = .00121847 (FEET3I/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET
TEST INTERVAL IS EELOW WATER TAEBLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)
= 91,00 + 4.90 + 21.00 * 2,31 = 144.41
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .0Q0000055 FT/MIN
K = .00000028 CM/SEC
2ND F1/3 TEST
@ = INJECTION RATE = .00016246 (FEET3I/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ BAGE FRESSURE (IN FEET)
= 91.00 + 4.90 + 4,00 * 2.31 = 105.14
R = BOREHOLE RADIUS = .14 FEET
K = HYDRAULIC CONDUCTIVITY = .00000010 FT/MIN
K = .00000005 CM/SEC



FACKER TEST ANALYSIS
WELL NO. 40-86

ROCEY FLATS FLANT JOR NO. 1O&FP0O6222
DATE TESTED: 1077786 By: L. FIVONEA
TEST INTERVAL (FEET BELOW B.8.): 102,00 - 112,03
MATERIAL TESTED: ARAFAHDE SANDSTONE
DEFTH TO WATER (FEET BELOW G5.S8.): Q1.00
@ L
B, # e e LN(—=)
2(FPI) (L) (H) R
18T FL1/3 TEST
@ = INJECTION RATE = .00028431 (FEET3I/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS BELOW WATER TAEBLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ BAGE FRESSURE (IN FEET)

= Q1,00 + 4.90 + 4,00 » 2,31 = 105,14
R = BOREHOLE RADIUS = .14 FEET
K = HYDRAULIC CONMDUCTIVITY = LOO000018 FT/MIN
E o= 00000009 CM/SEC
F2/3 TEST
G = INJECTION RATE = .00116431 (FEET3/MIN)
L. = LENGTH OF TEST INTERVAL = 10,03 FEET

TEST INTERVAL IS BELOW WATER TAELE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)

= Q1.00 + 4.90 + 17.00 % 2,31 = 1335.17
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000036 FT/MIN
K o= 00000029 CM/SEC
2ND FP1/3 TEST
@ = INJECTION RATE = .00040616 (FEETI/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)

= 91.00 + 4.90 + 4,00 * 2.31 = 105.14
R = BOREHOLE RADIUS = .16 FEET
k. = HYDRAULIC CONDUCTIVITY = .00000025 FT/MIN
K = .00000013 CM/SEC



FACKER TEST AMALYSIS
WELL NO. 40-86

ROCEY FLATS FLANT JOEB NO. 106P0OL222
DATE TESTED: 10/7/86 BY: L. FIVONEA
TEST INTERVAL (FEET BELOW G5.5.): 113,00 — 123,03

MATERIAL TESTED: ARAFAHOE CLAYSTONE
DEFTH TO WATER (FEET BELOW G.5.): F1.00

G L
B = —mmmmm e LN (=)
2RI (LY (H) R
18T F1/3 TEST
@ = INJECTION RATE = .0012435354 (FEET3Z/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)

= 91.00 + 4,90 + I.30 * 2.31 = 103.99
R = BOREHOLE RADIUS = .1& FEET
b, = HYDRAULIC CONDUCTIVITY = LQOOQO078 FT/MIN
Eo= 00000040 CM/SEC
F2/3% TEST
@ = INJECTIONM RATE = L01506158 (FEETI/MIND
L = LENGTH OF TEST INTERVAL = 10.03 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ BABGE PRESSURE (IN FEET)
= Q1.00 + 4,90 + 25,00 % 2,31 = 153,65
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = 00000642 FT/MIN
Ko= J00000326 CM/SEC
2ND F1/3 TEST
@ = INJECTION RATE = .00120493 (FEETI/MIN)
L. = LENGTH OF TEST INTERVAL = 10.03 FEET
TEST INTERVAL IS BELOW WATER TARLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)
= Q1.00 + 4,90 + 4,00 * 2.31 = 105.14
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .0Q0000075 FT/MIN
K =  .00000038 CM/SEC



12,11/87

Date
Measured

**x  Well Number:

10:23/86
11.26/86
01,01/87
02,01/87
05,/06/87
06/01/87
07/07/87
c7.20/87
08.-06/87
05.01/87
10,/22/87
11,/,02/87
12/01/87

Water Level Data

for

Rockwell (Rocky Flats)

Depth to Water

from TOC

4086

-1.00
105.75
$5.23
92.13
85.63
102.60
103.45
101.10
104.30
100.30
93.80
108.40
103.30

Elevation
TOC (ft)

Water Level
Elev. (ft)

5942.21
5942.21
5942.21
5942.21
5942.21
5942.21
5942.21
5942.21
$942.21
5942 .21
5942.21
5942.21
5942.21

5836.46
5846.98
5850.08
5856.58
5839.61
5838.76
5841.11
5837.91
5841.91
5848.41
5833.81
5838.91
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LOG OF BORING NO. ..«

Date Drilled 3/16/86 - 8/18/86 Coordinates N 36611.4 E 25437.1
Boring Method 1110w Stem Auger Ground Surface Elevation 5940.03

ek s A T

Material Description (Blows/ Inch) Tests
20 40 20 40 '

ROCKY FLATS ALLUVIUM TP L L

lev.] Depth
teet) (feet)[Typel Log

0

0-2.0'-Sample. Recovered
1.8/2.0'=90%.

0-0.3'. GRAVEL: moderate
brown (SYR 3/4); granitic
pebbles and cobbles;
sandy; caliche stingers;
poorly sorted: subangular;
unconsolidated; dry.

0.3-1.5'. CILAY: moderate
reddish brown (10R 4/6);
trace granitic pebbles and
cobbles; silty; poorly
sorted; unconsolidated;
damp.

n

2.0-4.0'~-Sample.
Recovered 2.0/2.0'=100%.
CLAY: moderate reddish
brown (10R 4/6); trace
granitic pebbles and
cobbles; caliche
stringers; poorly sorted;
unconsolidated; damp.

[ 3]
g R

4.0~6,0'-Sample.
Recovered 2.0/2.0'=100%.
SAND: moderate reddish
brown (10R 4/6); clayey:
very fine-grained; trace
quartzite cobbles; poorly
sorted; subangular to
subrounded; unconsoli-

4 dated: wet,

6.0-8.0'-Sample.
Recovered 1.8/2.0'=90%.
o7 GRAVEL: dark yellowish
OO orange (10YR 6/6);
;OﬁES‘ quartzite pebbles and
537 cobbles; poorly sorted;
Po.5+°] subangular; unconsoli-
0.9 dated; damp.

lllllglLlllLi”nlli

l 1 1Laly

L L L L L Lt u 1t 4 et 141414 4.1

—7.5

8.0-10.0'~Sample.
Recovered 1.6/2.0'=80%.
GRAVEL: moderate
yellowish brown (10R 4/6);
20% cobbles > 1/2" in
diameter; sandy and clayey
matrix; iron staining;
poorly sorted;
unconsolidated; damp.

111 1

10

11 .

Remarks Logged by: C. Walker Checked by: é‘(&“a

R -

Project No.

106206222 Hydro-Search, Inc.

Page 1 of 5




feet

Coordinates

Ground Surface Elevation

L0G OF BORNG No_.~

Date Drilled 3/16/86 - 8/18/86
Boring Method pjlow Stem Auger

N 36611.4

Material Description

p tion
iiahes

lows/ Inc
T (X

E 25437.1
5940.03

&&?5! Other

Tests
20 40

10.0-12.0'-Sample.
Recovered 1.9/2.0'=90%.
GRAVEL: dark yellowish
orange (10YR 6/6); granite
and quartzite pebbles;
caliche stringers; iron
staining; poorly sorted;
unconsolidated; damp.

12.0-14.0'-Sample.
Recovered 1.4/2.0'=70%.
CLAY: moderate reddish
brown (1O0R 4/6); trace
quartzite pebbles; sandy:;
caliche stringers; poorly
sorted; unconsolidated;
damp.

14.0~16.0'-Sample.
Recovered 1.8/2.0'=90%.
SAND: moderate reddish
brown (10R 4/6); granitic;
fine- to coarse-grained;
poorly sorted; angular;
unconsolidated; damp.

16.0-18.0'-Sample.
Recovered 2.0/2.0'=100%.
SAND: moderate reddish
brown (10R 4/6);: fine to
coarse grained; some
granitic pebbles and
cobbles; poorly sorted:;
angular; unconsolidated;
danmp.

18.0-20.0'-Sample.
Recovered 2.0/2.0'=100%.
GRAVEL: moderate reddish
brown (10R 4/6); 50-70%
granite and quartzite
pebbles; clay and sand
matrix; poorly sorted;
unconsolidated; damp.

LI ]

1 111 |

U B L

S N T O T Y T [ [ T T T O N s T S T O O O O |

]

11 1

Remarks

R i

Logged by: C. Walker

\ (@'
Checked by: SaSAX

Project No.

- Hydro-Search, Inc.

Page 2 of 5



[0G OF BORNG NO. =

Date Drilled 3/16/36 - 8/18/36 Coordinates N 36611.4 E 25437.1
Boring Method 1110w Stem Auger Ground Surface Elevation 5940.03

T TR WE T P
SerokdGrachi : Resistance nt
"V'i ?,‘.‘;'3 Tyne m Material Description (Bbwolinc(!"o ™ Tests

feet 20 4
i) 2T T T T T T T T

st 20.0-22.0'~-Sample.
- Q Recovered 2.0/2.0'=100%.
Jo:! : GRAVEL: moderate reddish
brown (10R 4/6); 50-70%
granite and quartzite
pebbles; clay and sand
matrix; iron staining;
caliche stringers; poorly
sorted, unconsolidated:;
damp.

22.0~24.0'-Sample.
Recovered 2.0/2.0'=100%.
GRAVEL: moderate reddish
brown (10R 4/6); clay and
sand matrix; 50-70%
pebbles; some schists and
quartzite; sandstone;
unsorted; damp.

J

l.lLllll.“\'Lllll

24.0-26.0'-Sample.
Recovered 2.0/2.0'=100%.
GRAVEL: moderate reddish
brown (10R 4/6); clay and
sand matrix; 50-70%
pebbles; some schists and
quartzite; sandstone;
unsorted; sandy lenses at
24.3-24.5"'" 2" thick; damp.

L |

]
1

26.0-28.0'~-Sample.
Recovered 1.9/2.0'=95%.
GRAVEL: 1light brown (5YR
5/6); some quartzite
cobbles; dark yellowish
orange (10YR 6/6)
limonite; poorly sorted;
angular; unconsolidated;
damp.

L e e e e e ettt

RN N

28.0-28.5'-Sample.
Recovered 0.0/0.5'=0%.

J
L1

N I W AR IR

]

28.5-30.0'-Sample.
Recovered 1.5/1.5'=100%.
GRAVEL: moderate
yellowish brown (10YR
5/4):; quartzite pebbles
and cobbles; sandy clay
matrix; poorly sorted;
unconsolidated; damp.

1.1_]

8

' — AP
Remarks Logged by: C. Walker Checked by: % m«‘

IR,

Hydro-Search, Inc. Page 3of

'r
1
{

Project No.
106P06222




L0G OF BORNG No. .-

Date Drilled 3/16/36 - 8/18/86 Coordinates N 36611.4 E 25437.1
Boring Method 1110w Stem Auger Ground Surtface Elevation 5940.03

L engteation é!& fe | Other
DepthBanpiGrap - _ esistance t
,':."t' (f.o%t) vp Loo Material Description m%""‘f&" 20 ’40 Tests

30.0~31.5'~Samp.e. BRI L
Recovered 0.8/1.5'=53%.
GRAVEL: Same as above;
damp.
31.5-31.8'~-Sample.
Recovered 0.0/0.31'=0%.
31.8-32.2'~-Sample.
Recovered 0.0/0.4'=0%.
32.2=-32.5"=5ample.
Recovered 0.3/0.3'=100%.
SAND: moderate brown (5YR
4/4);: quartzose sand;
fine-grained:; gravelly:
poorly sorted; subangular
to subrounded:; |
consolidated; damp.
32.5-33.3'-Sample.
Recovered 0.9/0.8'=113%.
GRAVEL: pale orange
yellow (10YR 5/6) to light
brown (5YR 5/6); ~30%
granite pebbles and
cobbles with very coarse
to fine-grained sand;
poorly sorted;
unconsolidated; damp.

33.3-35.0'-Sample.
Recovered 2.0/1.7'=118%.
GRAVEL: Same as above;
damp.

35.0-37.0"-Sample.
Recovered 1.7/2.0'=85%.
SAND: moderate brown (SYR
4/4); clay matrix; some
quartzite cobbles (<20%);
iron staining in sands at
37.0'; becomes more ‘;7
cobbley with depth; poorly e ——

sorted; unconsolidated; !
damp.
37.0-38.5'-Sample.

Recovered 1.5/1.5'=100%.
SAND: Same as above;

damp.

38.5-40.0'~-Sample.

Recovered 1.5/1.5'=100%.

38.5-39.6'. GRAVEL:
moderate brown (SYR 4/4):;
granitic pebbles and
cobbles and clayey sand;
poorly sorted; angular:;
unconsolidated; wet.
39.6-40,.0'. SAND:
yellowish gray (S5Y 7/2) to
light olive gray (5Y 5/2);
fine-grained; clayey:;
trace coarse-grained sand;
moderately sorted;
unconsolidaﬁsd; damp. t 111 | I I T I |

Ll L L L L L L Ll bttt bttt rt byt rriit 1t 141

40 G
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Remarks Logged by: C. Walker Checked by: \AN\TL
Project No.

10606222 Hydro-Search, Inc.




Project:

Date Drilled 3/16/86 - 8/18/86
Boring Method  1o11ow Stem Auger

Depth

s (feat)

feet

Rocky Flats Plant

ype§ Log

Material Description

on tsnlon

eosistance

(Blows/inch)
20 40

E 25437

e

20 40

.1

LOG OF BORING NO. .1

Coordinates N 36611.4
Ground Surface Elevation 5940.03

Other
Tests

40

T

lll'lllLll:flllll

0

40.0-41.2'-Sample.
Recovered 1.2/1.2'=100%.
: ve; wet.

41.2-41.7'-Sample.
Recovered 0.0/0.5'=0%.

41.7-43.0'-Sample.
Recovered 1.2/1.3'=92%.
GRAVEL: moderate
yellowish brown (10YR
5/4); granite and
quartzite pebbles; clayey
sand matrix; dark
yellowish orange (10YR
6/6) iron staining; poorly
sorted; unconsolidated;
wet.

43.0-44.8'-Sample.
Recovered 1.4/1.5'=93%.

43.0-44.0'. GRAVEL: light
brown (S5YR 5/6) to
moderate brown (5YR 4/4);
granitic pebbles and
cobbles; sandy clay
matrix; poorly sorted;
subangular;
unconsolidated; wet.

44.0-44.4'. SAND:
moderate reddish orange
(10R 6/6); quartz and
feldspar sand; fine to
coarse-grained; trace
granitic pebbles and
cobbles; poorly sorted;
unconsolidated; wet.

ARAPAHOE FORMATION

44.0-44.8'. CLAYSTONE:
yellowish gray (5Y 7/2):
silty; black organic
flakes; poorly
consolidated; wet.

TOTAL DEPTH: 44.8'

tral

L

llllllJJllIllJJlllllllllllllllllllllJl

Remarks

i e —

Logged by: C. Walker

Project No.

106P06222

Hydro-Search,



Golden, CO

LOCATION

106P06222
Rocky F}

PROJECT

C. Walker

PERSONNEL

WELL __41-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 36611.4 E 25437.1

5940,03"
5941.83"

ELEVATION: GROUND LEVEL
TOP OF CASING

DRILLING SUMMARY:
TOTAL pEPTH _Well: 44.70' Hole: 45.06'
BOREMOLE DIAMETER __ 75"

DRILLER __Bovles Brothers Drilling Co.
15865 W. Sth Avenue

Golden, CO (Tony Robinson)

CONSTRUCTION TIME LOG:

START FINISH

TASK A .
TIME TIM
DRILLING: 1o Soke
%" _auger 8/16 | 1701 | _8/18 | 1745
75" casing ad-| 8/19 | 1045 |_8/19 |_1207
vancer

RIG Acker -
BIT(S) Blade bit

GEOPHYS. LOGGING: | . —
CASING:

DRILLING FLUID None

SURFACE CASING 3" x 4" steel w/ lockin
cap.

Plant

Y centRaLizers _None (see caments)

WELL DESIGN:

BASIS: GEOLOGIC LOG _X. GEOPHYSICALLOG ___

CASING STRING(S): C=CASING S=SCREEN
0.00' _3.90' Ci -

FILTER PLACEMENT] . 8/19_} 1420 }_8/19 | 1815

CEMEMTING: 8/19 | 1820 | 8/19 | 1825
CEVELCPMENT: |-9/23 |.1320 | _9/25 [_1650
OTHER:

Bentonite 8/19 | 1815 | 8/19{ 1820

3.90' - 44.70' sl -

WELL DEVELOPMENT

CASING: CI 2" 1.D. Sch. 5 type 316 stain—

See Well Development Summary Sheet.

. less steel, threaded and flush

jointed.

SCREEN: S! 2" I.D. Sch. 5 type 316 stgi_n—___
. less steel, threaded and flush
jointed, 0.010" wire wrap screen
0.25' welded bottam cap.

COMMENTS:
Water encountered at 36.7' during drilling.

Top of stainless steel casing: 1.8Q'

FILTER MATERIAL 32742 silica sand
2.79' - 44.70'

Cave from TD to 44.70'.

g cement _Portland Type I
3 0.00' - 2.00'

OTHER _3/8'" bentonite pellets

Well built through casing advancer; no

centralizers used.

2.00" - 2.79"

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGIST



WELL 41-86
WELL DEVELOPMENT SUMMARY
DATE TIME | METHOD VOLUME |APPEARANCE COMMENTS
| Well Bore Volume = 2.24 gals.
9-23-86 1320 - 10 Well Bore Volumes = 22.4 gals.
_ Medium to light Pump stuck at 30" down hole
9-23-86 1615 Bailed 7 gals. brown, turbid 7/22.4 gals. purged to date
9-24-86 0830 Airlifted — Brown spray Lifted large amount of sand
Medium brown, Last 3 gals. bailed were clear
turbid, th
92486 | 1615 | Bailed 5.5 pals. clear 22.5/22.4 gals. purged to date
Light brown to '
9-25-86 1650 Bailed -— clear Sampled

Hydro-Search, InC.  Rreno e Denver

CONSULTING HYDROLOGISTS-CEOLOGISTS




AQUIFER TEST DATA

Type of Aquifer Test:
How @ Measured:
How W.L.'s Measured:
Measuring Point for W.L.'s:

Elevation of Measuring Point:

Depth of pusp/airline: N/A
Start bailing:

Stop bailing:

Duration of Aquifer Test:

Bail down - Retovery
4.5 gallon buycket
Olyspic Well Sounder

WELL 41-86

Location:

Top of Casing
5943.12°

Tiae: 930.00
Tise: 945. 14
4362.2 nin,

Project No.: 106P06222
Rocky Flats Plant
Personnel: J. Pearce, N, Bergman

TINE WATER LEVEL DATA COMMENTS
t = 15.14 »in. at t" =0 Static Water Level: 24.91°

t t' Water Draw-
Level down

0 Begin bailing

15.2 0 43.98  19.07 Stop bailing

15.7 .5 §3.64  18.73 tbailed 2 gallons)

16.2 1.0 43.36  18.45
16.7 1.5 $3.10  18.19
17.2 2.0 42,82 17.91
17.7 2.3 42,57  17.6b
18.2 3.0 42,271 17.36
18.7 3.5 41,96 17,05
19.2 4.0 41.73 16.84
19.7 4.5 41,42 18,51
20.2 5.0 4.2 16.30
21.2 8.0 40.71 15.80
22.2 7.0 40.19 15.28
3.2 8.0 39.76 14,85
4.2 9.0 39.32 1.4
25.2 10.0 38.91 14,00
25,2 11.0 38.51 13.40
27.2 12,0 3815 13.24
28.2 13.0 37.88 12,97
29.2 14,0 31.37 12,46
30,2 15.0 37,30 12.39
32.2 17.0 36.87  11.9%
34.2 19.0 36.51 11.60
35.2 2.0 36.29 11.38
38.2 23.0 35.06 11,15
40.2 25.0 35.92 1.0t
42,2 27.0 35,76 10.85
44.2 29.0 35.65 1074
4.2 31.0 35.54  10.63
48.2 33.0 35.51 10.40
50.2 35.0 35.45 10.54
33.2 40.0 35.41 10.50



60.2
65.2
70.2
75.2
80.2
85.2
90.2
95.2
100.2
110.2
120.2
130.2
140.2
150.2
160.2
170.2
180.2
190.2
200.2
215.2
230.2
245.2
250.2
275.2
290.2
305.2
320.2
135.2
330.2
380.2
1400.2
1880.2
2870.2
3429.2
4362.2

45.0
50,0
55.0
50,0
65.0
70.0
75.0
80.0
85.0
95.0
105.0
115.0
125.0
135.0
145.0
155.0
165.0
175.0
185.0
200.0
215.0
230.0
245.,0
260.0
275.0
290.0
305.0
320.0
335.0
365.0
1385.0
1865.0
2855.0
3814.0
$347.0

35.42
35.39
35.37
35.41
35.38
35.4¢
35.40
35.40
35.44
35.43
35.41
3542
35.43
35.44
35.44
35.44
35,44
35.44
35.42
35.40
35.39
35.41
35.41
35.39
35,40
35.39
35.37
35.40
35.38
35.40
35.72
35.48
35.49
35.59
35.83

10.51
10.48
10.45
10.50
10.47
10.50
10.49
10.49
10,53
10.52
10.50
10.51
10.52
10.53
10.53
10.53
10,33
10.53
10.51
10.49
10.48
10.30
10.50
10.48
10.49
10.48
10.46
10.49
10.47
10.49
10.81
10.57
10.358
10.68
10.72

901 recovery at
26.81°, {only recovered
70%)
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12/11/87

Date
Measured

*x Well Number:

09/23/86
09/25/86
09/30/86
10/13/86
11/26/86
o1/01/87
02/01/87
05/06/87
06,;01/87
07/,08/87
07/20/87
08/06/87
09/01/87
10/22/87
11/02/87
12/01/87

Wwater Level Data

for

Rockwell (Rocky Flats)

Depth to Water

from TOC

4186

27.28
37.02
27.03
38.38
33.56
31.88
30.13
34.27
34 .30
35.80
36.30
36.60
36.70
37.20
37.40
38.24

Elevation

TOC (ft)

Water tLevel
Elev. (ft)

5941.83
5941.83
5941.83
5941.83
5941.83
5941.83
5941.83
5941.83
5941.83
5941.83
5941.83
5941.83
5941.83
5941.83
5941.83
5941.83

5914.55
5504 .81
5914.80
5903.45
5908.27
5909.95
5911.70
5907.56
5907.53
5906.03
5905.53
5905.23
5%905.13
5904.63
5904.43
5%03.59



INDEX OF DATA

Boring No..  42-84

Completed as well?  Yes

Data in File

X Log of Borehole

Well Construction Summaries

Well Development Summaries

F kb

Hydraulic Conductivity Test Data
and Results
Packer Test Data and Results

Water Level Data

-

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987

APPENDIX E



l L0G OF BoRNG No. .-

Date Drilled 9/12/86, 9/13/86 : Coordinates N 36565.8 E 24007.9
l Boring Method Hollow Stem Auger Ground 8Surface Elevation 5954 .34

tion . ’
I lev.] Depth -e- aisiancs &&;ﬂt Other

feet (feet) ype L ] Material Description (Blows/ Inch) .TOSQS'
cobbles; some clay;

20 40 20 40
Y e
caliche stringers; poorly

ROCKY FLATS ALLUVIUM LI UL B
0-2.0'~-Sample. Recovered |
0.5/2.0'=25.%. GRAVEL:
sorted; unconsolidated:;
pam—
om—y
a—y

Z

Q

medium bluish gray (5B
dry.

$/1); granite and
quartzite pebbles and

2.5'-Cuttings. GRAVEL:
Same as above; dry.

. .o
[ ]
[

ANz Sag

O

2.0-3.3'~Sample.

Recovered 1.0/2.0'=50%.
GRAVEL: medium gray (N
5); granite and quartzite
pebbles and cobbles;
coarse sand matrix; poorly
sorted; subangular:
unconsolidated; dry.

0:
g

RO

'!\’
O I I I
; °o°°\ .
Q) QOQ‘VO
} .".OQ

I N B BN N e
| 4 |
o
N
D{\*

3.3-5.0'-Sample.
Recovered 1.7/1.8'=94%.
GRAVEL: Same as above;

dry.

5.0-6.5'-Sample.
Recovered 1.5/1.5'=100%.
GRAVEL: Same as above;

dry.

6.5-8.0'-Sample.
Recovered 0.3/1.5'=22%.
GRAVEL: Same as above;

dry.

8.0-8.9'-Sample.

Recovered 0.0/0.9'=0%.
Drilled with center bit in
augers.

8.9~11.5'-Sample.
Recovered 0.0/2.6'=0%.

Ny
Remarks Logged by: C. Walker Checked by: g!%

Project No.

106206222 Hydro-Search, Inc. Page | of



Project:

Rocky Flats Plant

Date Drilled 9/12/86, 9/13/86
Boring Method Hollow Stem Auger

36565.8

I

LOG OF BORING NO. -

Coordinates X
Ground Surface Elevation 5954 .34

E 24007.9

10 ey

20 =

11.5-13.0'-Split Spoon.
Recovered 1.0/1.5'=67%.
GRAVEL: dgrayish orange
pink (5YR 7/2) to moderate
brown (5YR 4/4): granitic
pebbles and cobbles in
sand matrix; poorly
sorted; angular to
subangular;
unconsolidated; dry.

13.0~-14.0'-Sample.
Recovered 0.9/1.0'=90%.
GRAVEL: grayish orange
pink (S5YR 7/2) to moderate
brown (S5YR 4/4):; Same as
above; dry.

14.0-16.0'-Sample.
Recovered 2.0/2.0'=100%.
GRAVEL: Same as above;

dry.

16.0-16.5'~5ample.
Recovered 0.5/0.5'=100%.
GRAVEL: moderate reddish
brown (10R 6/6); granitic
pebbles and cobbles in
sand matrix; poorly
sorted; subangular to
angular; unconsolidated;

dry.

17.5-18.5'-Sample. :
Recovered 1.0/1.0'=100%.
GRAVEL: moderate reddish
brown (10R 6/6); granite
and quartzite pebbles in
sand matrix; poorly -
sorted; subrounded to
subangular;
unconsolidated; dry.

18.5-20.0'-Sample.
Recovered 0.0/1.5'=0%.
Drilled with center bit in
augers.

i

enet ation}  Water Other
lev. D ep thBanpdiGraphiq esistance §ﬂt Tests
teet) (feet)[Type ﬁ Material Description ‘3”2‘5""'{6" 20 40

S oo IREREN L

L1 1.1

]

TRemarks Gommic e esesw: 0D |
Project No.
Hydro-Search, Inc.




L0G OF BORNG No. =

Date Drilied 9/12/86, 9/13/86 Coordinates N 36565.8 E 24007.9
Boring Method tHollow Stem Auger Ground Surface Elevation 5954.34

enetration 4 Other
l Material Description m&:‘,‘,’:&; ex&;"' Tests
20 40 20 40
rrrl IR
20.0-21.3'-Sample. @
Recovered 1.3/1.3'=100%. e

GRAVEL: moderate brown
(SYR 3/4) granitic pebbles
and cobbles in sand
matrix; trace clay; poorly
sorted; subangular; ’
unconsolidated; wet.

21.3-23.0'-Sample.
Recovered 2.0/1.7'=118%.
SAND: moderate brown (5YR
4/4); clayey; <10%
granitic pebbles and
cobbles; poorly sorted;
subrounded to subangular;
unconsolidated; wet.

23.0-25.0'-Sample.
Recovered 1.3/2.0'=65%.
GRAVEL: moderate
yellowish brown (10YR
5/4):; granitic pebbles;
clayey sand matrix; poorly
sorted; unconsolidated;
wet.

|

25.0~27.0'-Sample.
Recovered 0.0/2.0'=0%.

27.0-29.0'-Sample.
Recovered 0.8/2.0'=40%.

27.0-28.6"'. GRAVEL:
moderate yellowish brown
(10YR 5/4); granitic
pebbles and coarse-grained

sand (°50%); poorly
sorted; unconsolidated; H
wet.

ARAPAHOE FORMATION

28.6~-29.0'. SANDSTONE:
yellowish gray (5Y 7/2):
fine-grained; quartzose;
well sorted; well rounded;
moderately well cemented;

damp. N

N
Remarks Logged by: C. Walker Checked by :n i A\ )

-

Hydro-Search, Inc.

Project No.
106P06222




[5G OF BoRNG No_ -

Date Drilled 9/12/86, 9/13/86 Coordinates N 36565.8 E 24007.9
Boring Method iollow Stem Auger Ground Surface Elevation 5954.34

on thtlon c)x r Other
lev.] DepthSaroiGm 1 ' esistance & nt Tost
l f”,j (feet)fTyp Material Deacription “""5"0""‘4‘3’ o §4o osts

T 1 LR

29.0-31.0'-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: pale olive
(10Y 6/2) to light olive
brown (5Y 5/6); silty:
pale yellowish orange
(10YR 8/6) stringers; some
organic fragments; poorly
consolidated; damp.

31.0-33.0'-Sample.
Recovered 1.2/2.0'=60%.
CLAYSTONE: Same as above.
Grades downward into
sandstone; very
fine-grained; well sorted;
poorly consolidated; damp.

.
lllllllTlJlllllllTlllllllll;[’llllllj

33.0-35.0'. Lost core.

|

TOTAL DEPTH: 35.0°

Q.

v

—37.

Remarks Logged by: C. Walker

Project No.
106P06222

Hydro-Search,



Golden, CO

LOCATION

106P06222
Rocky F1

PROJECT

G, Walker

PERSONNEL

t

P

=40

|45

LOCATION or COORDS:
N 36565.8 E 24007.9

WELL _42-86

WELL CONSTRUCTION SUMMARY

5954.34"

ELEVATION: GROUND LEVEL
5956.43"

TOP OF CASING

O3 DRILLING SUMMARY:

TOTAL DEPTH Well: 29.70' Hole: 35.00'
BOREHOLE DIAMETER — 15"

DRILLER les Brothers Drilling Co.
15865 W. 5th Avenue

CONSTRUCTION TIME LOG:

START FINISH
TASK A INE
Dég BME TiM
DRILLING: ! Qr%g
X" auger | 9/13 ! 0805 |_9/15]_1420

75" casing ad-| 9/15 | 1720 | 9/15| 1815

Golden, CO (Tony Robinson)

vancer

RIG Acker GEOPHYS. LOGGING: |__— — — —
BIT(S) Blade bit CASING:

2" stainless {.9/16 {1025 |_9/15|_ 1030
DRILLING FLUID . None

SURFACE CASING O X &' steel w/ locking
c3p

7] WELL DESIGN:

BASIS: GEOLOGIC LOG X GEOPHYSICAL LOG

CASING STRING(S): C=CASING S=SCREEN
0.00' 6.12' Cl -

FILTER PLACEMENT{ _9/16 |_1030 |_9/16|_ 1240
9/16 | 1245 | 9/16] 1310

CEMENMTING:

L‘EVELCPMENT: 9/22 1 100 9/24 15]0
OTHER:

Bentonite _ |_9/16 | 1240 |_9/16| 1245

6.12' - 29.70' _si -

WELL DEVELOPMENT

See Well Development Summary Sheet.

cAsiNG: ¢1_2" 1.D. . 5 3] i

less steel, threaded and flush

jointed.

SCREEN: si1 2" L.D. S type 316 i
less steel, threaded and flysh

jointed, 0.010" wire wrap sc

0.25' welded bottom cap.
CENTRALIZERS

COMMENTS:
Water encountered at 19.8' during drilling.

T f stainless steel ing: 2.09'

FILTER MATERIAL _32-42 silica sand
4.00' - 29.70"

Cave from D to 29.70"

ceMeNT _Portland Type I

Well built through casing; no centralizers

0.00" - 2.90" used.
OTHER _3/8"' bentonite pellets
2.90' - 4.00'

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGIST



WELL 42-86
WELL DEVELOPMENT SUMMARY
DATE TIME] METHOD VOLUME |APPEARANCE COMMENTS
I Well Bore Volume = .84 gals.
9-22-86 1100 10 Well Bore Volumes = 8.4 gals.
: Medium to dark 2 liters fine sand removed
9-22-86 1100 Bailed 9 gals. tan 9/8.4 gals. purged to date
Medium to dark
9-22-86 1630 Airlifted — brown Cleared sand fram well
Medium to dark
9-23-86 0910 Bailed 80 gals. [tan to brown 89/8.4 gals. purged to date
9-24-86 1510 Bailed 20 gals. Light brown 109/8.4 gals. purged to date
Light brown to
9-26-86 | 1350 | Bailed - very light tan | Sampled.
Hydro-Search, INC.  Reno e Denver CONSULTING HYDROLOGISTS-GEOLOGISTS




PROGRAM SLUBT, VERSION 4,0CT. 1983

THIS PROGRAN CALCULATES MEAN TRANSNISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULDS. 1967 (ARTICLE IN VOL.3,X0.1 OF WRR ENTITLED
*RESPONSE OF A FINITE DIANETER WELL TO AN INSTANTANEOUS CHARGE OF WATER®)
{2) METHOD OF BOUMER AMD RICE, 1976 (ARTICLE IN VOL. 12, N0.J OF WRR ENTITLED
*A SLUG TEST FOR DETERNINING HYDRAULIC COMDUCTIVITY OF UNCONFINED AQUIFERS
VITH COMPLETELY OR PARTIALLY PENETRATING MELLS®)

PROJECT NO.: 4-011B-87 CLIENT: Rockweil International
ITE LOCATION: Rocky Flats Plant DATE OF SLUG TEST: 10-14-87

FIELD INVESTIGATOR: Kevia Mcheill

WELL NO.: 42-B6
INPUT DATA ARE:
INER CASING DIAMETER = 2,00 INCHES LEMETH OF SCREEN OR INTAKE PORTION = 9,74 FEET
IMMER SCREEN OR OPEN-HOLE DIAMETER =  2.00 INCMES DEPTH FRON STATIC LEVEL TD BOTTOM OF SCREEN =  9.74 FEET
DIAMETER OF DRILLED HOLE = 7,50 INCHES THICKNESS OF SATURATER AQUIFER 10N = 9.74 FEET
ESTIMATED POROSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = § (°1° IF FALLING,"0° IF RISING)

WMNEBER OF HEAD-TINE DATA POINTS = 1}

TIE HEAD
{sec ) (FEET)
1.00 630
2.9 420
3.00 270
4.00 470
3.0 120
6.00 070
1.00 N
8.00 030
9.00 020
10.00 010
15.00 010

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME

SUCCESSIVE COMPUTED
VALUES FOR HO
(FEET)

.6201
1.0397
9989



HEH MR BT R T H H R M H M H H HHH R HHHHHE H H RN

—

HETHOD OF BOUWER AND RICE

CONPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 1.79€-03 FT/sec a 5.45E-02 Ch/sec

TRANSHISSIVITY = {,74E-02 FT#42/sec

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 5.97E-04 FT/sec s 1.826-02 Ch/sec

TRANSHISSIVITY = 5,B82E-03 FT##2/sec



12/11/87
Wwater Level Data

for
Rockwell (Rocky Flats)

Date Depth to Water Elevation - Water Level
Measured from TOC TOC (ft) Elev. (ft)

*%x  Well Number: 4286

09/22/86 21.48 5956 .43 5934.95
' 09/23/86 22.12 5956.43 5934.31
09/24/86 22.17 5956.43 5934 .26
10/13/86 22.92 5956.43 5933.51
01/01/87 46.75 595¢.43 5909.68
l 02/01/87 15.63 5956.43 5940.80
03/12/87 14.08 5956.43 5942.35
05,07/87 10.13 5956.432 5946 .30
l 06/02/87 12.60 5956.43 5943.83
07/08/87 13.40 5956.43 5943 .03
07/23/87 15.60 5956.43 5940.83
' 08/03/87 17.20 5956.43 5929 .23
05/01/87 19.30 5956 .43 5937.13
09/03/87 19.60 5956.43 5936.83
09/03/87 19.60 5956.43 5936 .83
‘ 09/28/87 20. 40 5956.43 5936.03
11/03/87 22.30 ' 5956.43 5934.13
l 12/01/87 22.03 5956.43 5924. 40
|



INDEX OF DATA

Boring No..  43-86

Completed as well? Yes
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Project:

Rocky Flats Plant

Date Drilled
Boring Method tollow Stem Auger

9/25/86

Coordinates
Ground Surface Elevation 5970.39

LOG OF BORING NO.

43-86

N 36415.0

E 22761.7

lev.
(feet

Depth
I (feot)

Material Description

en tiaﬂon
esistance

Biows/ Inch)
¢ 20 40

%&ﬁt

20 40

Other
Tests

0o 1/ /k
J/

]

Lyt tatal

L.-.A

b b b b bt

. GRAVEL:

ROCKY FLATS ALLUVIUM

0-1.0'-Sample.

Recovered 1.0/1.0'=100%.
grayish brown
(5YR 3/2); 50-60% granitic
pebbles and cobbles;
30-40% sand and clay:
caliche stringers; poorly
sorted; unconsolidated;

dry.

1.0-3.0'-Sample.

Recovered 0.0/2.0'=0%.
Drilled with center bit in
augers.

L

3.0-3.3'-Sample.

Recovered 0.2/0.3'=67%.
SAND: moderate brown (5YR
4/4); 80% clayey sand; 20%
yuartzite cobbles; poorly
sorted; unconsolidated;
dry.

3.3-4.0'-Sample.

Recovered 0.0/0.7'=0%.
Drilled with center bit in
augers.

4.0-5.4'-Sample.
Recovered 1.0/1.4'=74%.
SAND: pale yellowish
brown (10YR 6/2); ~60%
coarse to fine- grained
sand; 10-20% clay; 20%
granitic pebbles; poorly
sorted; unconsolidated;
dry.

5.4-5.5'-Sample.
Recovered 0.2/0.2=100%.
SAND: Same as above; dry.

5.5-6.0'-Sample.

Recovered 0.0/0.5'=0%.
Drilled with center bit in
augers.

6.0-8.0'-Sample.
Recovered 0.9/2.0'=45%.
SAND: Same as above; Ary.

L

| TR RN ENE

arks

Logged by: C. Walker

)
Project No.
Hydro—-Search, Inc. Page | of 3

Checked by:

Lt Ll ittt b gttt

o

Al



Project: Rocky Flats Plant

Date Drilled 9/25/86
Boring Method Hollow Stem Auger

LOG OF BORING NO. ws |

E 22761.7

Coordinates N 36415.0
Ground Surface Elevation 5970.39

lQV.L Depth SarroklGre
feet) (feet)[Typef L

Material Description

aon t;utlo’n

esistance &Mf:’u

Blows/Inc
¢ 20 43’ 20 40

Other
Tests

0

.

'

!
o
1

Remarks
Project No.

8.0-10.0'-Sample.
Recovered 2.2/2.0'=110%.
SAND: moderate brown (SYR
4/4); fine to medium-
grained sand; trace
coarse-grained sand;
poorly sorted; subangular;
unconsolidated; dry.

10.0-12.0'~Sample.
Recovered 1.7/2.0'=85%.
Same as

10.0-11.1'. SAND:

above; dry.

1.1-12.0". GRAVEL:
moderate brown (5YR 4/4):
grades downward to coarse
to medium~grained sand;
poorly sorted: subangular:;
unconsolidated; damp.

12.0-14.0'~Sample.
Recovered 2.0/2.0'=100%.
GRAVEL: moderate brown
(SYR 4/4): quartzite
pebbles and cobbles
(20-30%) and coarse-
grained sand; poorly
sorted; angular to sub-
angular; unconsolidated;
damp.

14.0-15.5'~Sample.
Recovered 0.8/1.5'=53%.
GRAVEL: moderate
yellowish brown (10YR
5/4); granitic pebbles and
cobbles to fine-grained
sand; poorly sorted;
unconsolidated; dry.

15.5-16.0'~-Sample.
Recovered 0.0/0.5'=0%.
Drilled with center bit in
augers.

‘4. 16.0-16.5'~Sample.
Recovered 0.5/0.5'=100%.
GRAVEL: Same as above;

dry.

ARAPAHOE FORMATION

16.5-18.0'~Sample.
Recovered 1.3/1.5'=87%.

Logged by: C. Walker

106P06222

I

Hydro-Search, Inc.

LU Ll L bbbt

I L

1 1 11




Project:

Rocky Flats Plant

LOG OF BORING NO.

43-86

Date Drilled

Boring Method Hollow Stem Auger

9/25/86

Coordinates N 36415.0
QGround Surface Elevation 5970.39

E 22761.7

Iov.IDODth
teet] (feet

p m Material Description

‘ltlon
oc stance

(Blows/ ln4ch)

GXM§5:

20 40

Other
Tests

=)

— 18

Remarks

Project No.
106P06222

16.5-17.0"'. CLAYSTONE.
dark yellowish orange
(10YR 6/6) to olive gray
(5¢ 5/2); consolidated;
damp. .
17.0-17.37%. ANDSTONE:
yellowish gray (5Y 7/2):
fine-grained; friable;
moderately sorted;
subangular to subrounded:;
friable; poorly moderatley
3\ well cemented; damp.

17.3-17.8'. CLAYSTONE:
dark yellowish orange
(10YR 6/6) to olive gray
(5Y 5/2); consolidated;
damp.

17.8-18.0'. SANDSTONE:
yellowish gray (5Y 7/2):
fine~grained; friable;
moderately sorted;
subangular to subrounded;
poorly cemented; damp.

18.0-20.0'-sample.
Recovered 1.5/2.0'=75%.

18.0-18.5'. CLAYSTONE:
dark yellowish orange
(10YR 6/6) to olive gray
(5Y 5/2); consolidated;
damp.

18.5-20.0'. SANDSTONE:
yellowish gray (5Y 7/2):
fine-grained; friable;
moderately sorted;
subanqular to subrounded;
poorly cemented; fractures
with dusky yellow brown
OYR 2
20.0-22.0'-sample.
Recovered 2.0/2.0'=100%.

mo S gAmD

20.0-20.8'. CLAYSTONE:
moderate yellowish brown
(10YR 5/4) and yellowish
‘\gray (5Y 7/2); silty;
laminated; poorly consoli-
dated; damp.

20.8-22.0'. SANDSTONE:
moderate yellow (5Y 7/6);
mediunm to fine-grained:;
clayey:; moderately sorted;
subangular to subrounded;
poorly cemented; damp.

TOTAL DEPTH: 22.0°

IR

Logged by: C. Walker

20
L

| LI

Hydro-Search, Inc.
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(0lden, CO

LOCATION

106P06222

PROJECT

C, Walker

PERSONNEL

Flats Plant

15

25

35

- 40

— 45

WELL 4386

WELL CONSTRUCTION SUMMARY

20|

i

i

_Sce Well Development Summary Sheet.

casinGg: ¢i1_2" I.D. .5 ] i
less steel, threaded and flush

__jointed.

2" 1.D. Sch. 5 type 316 stain-

less steel, threaded and flush
jointed, 0.010" wire wrap screen

0.25' welded bottom cap.

SCREEN: S!

COMMENTS:

LOGATION or COORDS: ELEVATION: GROUND LEVEL 5970-39"
N 36415.0 E 22761.7 TOP OF CASING 5972.49
1 DRILLING SUMMARY: CONSTRUCTION TIME LOG:
TOTAL DEPTH _Well: 16.75' Hole: 22.00' aSK START FiNISH
BOREMOLE DIAMETER — 7% DATE | TIME | DATE | TIME .
DRILLING: 1986 1986
ORILLER __ Boyles Brothers Drilling Co. ZX" auger | 9/25 | 1645 | 9/26 | 1305
15865 W. 5th Avenue
Golden, CO (Tony Robinson)
RIG Acker GEOPHYS. LOGGING: | _— — — —
BIT(S) Blade bit 1 i CASING:
2" stainless |.9/26 | 1453 1 9/26 _L‘XZL_»
DRILLING FLUID None
SURFACE CASING_4' x 5" steel w/ lockin: FILTER PLACEMENT]_9/26 | 1500 | 9/26 | 1520
CEMENTING: 9/26 ) 1526 | 9/26 _.1.§_4_Q__l
WELL DESIGN: ceveLopment: | 10/10| 0820 | 10/10( 0820 !
BASIS: GEOLOGIC LOG _X_ GEOPHYSICALLOG __ | OTHER: . |
CASING STRING(S): C=CASING S=SCREEN Bentonite | _9/26 | 1520 | 9/26 | 1526 .
0.00' 3.99' ¢l - 9/26 | 14451 9/26 | 1453
3.99%- 16.75' Sl -
_ - WELL DEVELOPMENT ’

No water encountered during drilling.

CENTRALIZERS Iype 304 stainless steel

9.61' - 10.80'

T i ine: 2,107 '

FILTER MATERIAL 3242 silicasand
3.00' - 16.80'

Lave fram TD to 17.20'

cement —Portland Tyvpe T

0.00' - 2.10°
OTHER _3/8" bentonite pellet
2.10' - 3.00'
16.80"' - 17.20'
CONSULTING HYDROLOGISTS-GEOLOGISTS

HYDRO-SEARCH renoeoenver



WELL 4
WELL DEVELOPMENT SUMMARY e
DATE | TIME| METHOD | VOLUME |APPEARANCE COMMENTS
10-10-86 0820 —_ — —_ Dry
Hydro-Search, InC.  Rreno e penver CONSULTING HYDROLOGISTSGEOLOGISTS




12,11/87

Date
Measured

*x Well Number:

10/10/86

10/13/86
11/26/86
01/01/87
02/01/87
03/11/87
05/08/87
0e/02/87
07/07/87
07/27/87
08/04/87
09/01/87
09/2%9/87
11/03/87
12/01/87

Depth to Water

Water Level Data

for

Rockwell (Rocky Flats)

from TOC

4386

-1.00
-1.00
16.76
18.33
16.75
15.42
13.10
14.87
14.20
16.10
16.80
16.50
1i8.00
18.30
16.75

Elevation

TOC (ft)

5972.49
5972.49
5972.49%
5972.49
5972.49
5972.49
5972.49
5972.49
5972.49
5972.49
5972.49
5972.49
5972.49
5972.49
5972.49

Water Level
Elev. (Tt)

5955.
5954.
5955.
.07

5957

5959.
5957.
.29

5958

5956.
5%55.
$955.
.49

5954

5954.
5955.

73
16
74

39
62

39
&9
99

15
74



INDEX OF DATA

Boring No.: 46-86

Completed as well? yes

Data in File

X Log of Borehole

X Well Construction Summaries

X Well Development Summaries

Hydraulic Conductivity Test Data

and Results

X Packer Test Data and Results

X Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987
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Project: Rocky Flats Plant LOG OF BOR’NG NO. 36
Date Drilled 9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3
Boring Method Casing Driver /NC Core Ground Surface Elevation 6065.72'
‘ [een tration]  Water Other
lev.] Depth Material Descripti Reatatanes °&§m Tests
( feet ption (Blows/ inch)
fest] (teet)fTypef Log 20 40| 20 40
UL L | LR L

e

A
’ °
560 ‘] wet.

20
Remarks

z", ROCKY FLATS ALLUVIUM

0-8.0'=Cuttings. GRAVEL:
gray orange (1O0YR 7/6);
granite and quartzite
- pebbles and cobbles; some
silt and quartz sand;
poorly sorted;
unconsolidated; dry.

8.0-13.0'-Cuttings.
GRAVEL: same as above;

13.0~17.0'-Cuttings.
GRAVEL: moderate brown
(5YR 4/4); granite,
quartzite and muscovite
pebbles; some sand and
silt; trace limonitic
clay; poorly sorted;
angular; unconsolidated;
damp.

17.0-20.0'-Cuttings.
GRAVEL: moderate brown
(5YR 4/4); 40-60%
quartzite cobbles; sandy
and silty:; poorly sorted;
unconsolidated; damp.

Logged by: T. Gulliver

Project No.

Checked byzggg!unr’

1

1 1 1




Project: Rocky Flats Plant

LOG OF BORING NO. s

Date Drilled 9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3

GRAVEL: moderate brown
(S5YR 4/4) granite and
quartzite cobbles and
. boulders, coarse to fine-
grained sand and silt;
poorly sorted; angular;
unconsolidated; dry to
damp.

29.0-36.0'~-Cuttings.
GRAVEL: same as above;
damp.

360 0'44 - 0 ' -cuttiDQI‘
GRAVEL: same as above;

damp.

40 LR
Remarks Logged by: T. Gulliver

Boring Method Casing Driver/NC Core Ground Surface Elevation 6065.72'
T Ieenetration T
'lev& ?&%‘3 SATEERN2DG  Material Description %e”ﬁ:::’; %Mim '?.t:g‘;
ee 8 (Blow
ye m 20 40 ] 20 40
20 T TrTTryrririi
o 20.0-29.0'-Cuttings.

Project No.

L Ll bt

Ll i1

e
Checked by: \!,'g"




Project:

Rocky Flats Plant

Date Drilled

Boring Method (Casing Driver/NC Core

9/16/86, 9/17/86> 10/9/86

LOG OF BORING NO. s

Coordinates N 37944.7 E 15181.3
Ground Surface Elevation 6065.72'

on tiatlo;'L ny 4 Oth
lev.] Depth esistance M§nt ther
ertI(feet) Material Description (Blows/ Inch) Tests
20 40 20 40
40 LI L | UL

44.0-52.5'-Cuttings.
GRAVEL: moderate brown
(5YR 4/4); ~40-60%
quartzite cobbles; silty
and sandy matrix; poorly
sorted; unconsolidated;
damp.

52.5-53.0'-Cuttings.

SAND: moderate brown (SYR
4/4): very fine-grained:
silty; poorly sorted;
unconsolidated; damp.

53.0-57.0'~Cuttings.
BOULDERS: moderate brown
(5YR 4/4): 60~70% granitic
boulders; silty gravel
matrix; poorly sorted;
unconsolidated; moist.

57.0-63.0'~Cuttings.
GRAVEL: moderate brown
(S5YR 4/4); 30-50% granitic
pebbles and cobbles; silty
sand matrix; poorly
sorted; unconsolidated:
moist.

Remarks

Logged by: T. Gulliver

Project No.

L L L L L L L b L Lt bt gt

RN

h/

WS,
Ched«xiby:__S!EES!!IIl




Project: Rocky Flats Plant LOG OF BORING NO. s

Date Drilied 9/16/86, 9/17/86 10/9/86 Coordinates N 37944.7 E 15181.3

Boring Method Casing Driver/NC Core Ground Surface Elevation 6065.72'
—
engtration r
""'L Depth Material Description (37:','5.“,; &&gm '?;2:8"
t} (teet) s/Inc
fee 20 40 20 40
oU IR R L
— i |
- oy
_1 Sy
- oy
] o
- 63.0-65.0'-Cuttings. -
— GRAVEL: moderate brown —
(5YR 4/4); granite and
- quartzite pebbles and -
65 cobbles; clayey sand -
- matrix; poorly sorted:
- unconsolidated; moist. -
- 65.0-80.0'~-Cuttings. 7
- GRAVEL: moderate brown =
- (5YR 4/4); silty sand —f
matrix; poorly sorted:;
- unconsolidated; moist. -
—70 —4— =
] -
e — —
- -
1 il
—
80 AR — | 1 1 1 -
Remarks Logged by: T. Gulliver Checked by: \‘.!‘!.

Project No.
PO eponz2 Hydro-Search, Inc.



Project:

Rocky Flats Plant

LOG OF BORING NO. s

Date Drilled 9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3
Boring Method Casing Driver/NC Core Ground Surface Elevation 6065.72"'
—

] tliatlon (‘W 1 Other

lev. ] Depth Material Description o8 atdnco °&§“' Tests
(Blowa/Inch)
Ffe_et (teet) wa/Inct 20 40
LI L BRI

80.0-88.0'~Cuttings.
GRAVEL: moderate brown
(5YR 4/4); 70% granite and
quartzite pebbles and
cobbles; sandy; poorly

- sorted; unconsolidated;
moist.

88.0-90.0'-Cuttings.
GRAVEL: moderate brown
(5YR 4/4); granite and
quartzite pebbles and
cobbles; silty; poorly

sorted; unconsolidated;
wet.

"LARAMIE FORMATION

90.0-96.5'~-Cuttings.

CLAYSTONE: dark yellowish
orange (1O0YR 6/6);
laminated; consolidated;

wet.

97.0-102.0'-Sample.
Recovered 0.0/5.0°'.
Cuttings indicate a medium
light gray (N 6) claystone
with black (N 1) organic
wood fragments.

Remarks
Project No.

106P06222

U

Logged by: T. Gulliver

LU Ll bbbttty

Checked by: ;“\m

Hydro-Search, Inc.



Projoct: oy flats Par LOG OF BORING NO. =

Date Drilled 9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3
Boring Method Casing Driver/NC Core Ground Surface Elevation 6065.72"
enetration er
Elev.] Depth Sraphs esistance Cyga?nt

Material Description Blows/F
(feet) (feet){Typ ( ;g. %t) 20 40

100 ; ' TT T T[T T 111

102.0-105.0'~Sample.
Recovered 0.4/3.0'=13%.
RQD=0.4/0.4'=100%.
CLAYSTONE: 1light olive
gray (5Y 5/2) to olive
gray (5Y 3/2); medium
light gray (N 5) mottles:;
dark yellowish orange
(10YR 6/6) limonite stain;
vertical fractures with
limonite stains; fine-
grained sand pocket in
center of core; some wood
fragments; firm; damp.

L1l 1.1l

N I

105.0-109.5'-Depth
‘correction. CLAYSTONE:
Same as above; damp.

]

109.5-112.5'~Sample.
Recovered 0.4/3.0'=13%.
RQD=0/0.4'=0%.

CLAYSTONE: Same as above;
iron concretions; damp.

112.5-116.5"'-Sample.
Recovered 3.0/4.0'=75%.
RQD=0/3.0'=0%.

CLAYSTONE: medium gray (N
5) to light olive gray (5v
5/2) claystone; firm:
damp.

116.5-121.5'-Sample.
Recovered 2.7/5.0'=54%.
RQD=2.5/2.7'=93%.
CLAYSTONE: medium dark
gray (N 4); light olive
brown (5Y 5/2) to light
olive gray(5Y 5/6)
mottles; some silt;
vertical fracture; firm;
dry to damp.

Remarks Togged by: T. Gulliver

Project No.

106706222 Hydro-Search, Inc.




Project: LOG OF BORING NO. <«

Rocky Flats Plant

Date Drilled9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3
Boring Method casing Driver/NC Core Ground Surface Elevation 6065.72'

enetration CW er
Depth i , esistance oﬁi?nt
A (feet)[Type] Lo Material Description (Bbz‘;"g”:%ﬁ

20 40
LR b

120

121.5~126.5'-Sample.
Recovered 2.6/5.0'=52%.
RQD=4.3/4.8"'=90%.
CLAYSTONE: medium dark
gray (N 4); trace silt;
unweathered; soft; sticky:
damp to moist.

L4 1.1

]

- — - — ] - -«
NI N

T T
[N

126.5-131.5'~Sample.
Recovered 4.8/5.0'=96%.
RQD=4.3/4.8'=90%.

-
T
| 0 T 1 T W O |

126.5-126.9'! CLAYSTONE:
medium dark gray (N 4):
trace silt; calcite filled
fracture at bottom of
core; firm; damp.

|

- aE .
L1

126.9~127.6*': SANDSTONE:
dark greenish gray (5GY
4/1) to dark medium gray
(N 3); very silty:; fine to
medium-grained; moderately
to poorly sorted; slightly
calcareocus; firm; moist.

NN HH N

131.5~136.5'-Sample.
Recovered 1.3/5.0'=26%.
RQD=0.5/1.3"'=38%.
CLAYSTONE: Same as above;
damp.

II'I“‘I'"IIIK [NNM

136.5-141.5'-Sample.
Recovered 2.3/5.0'=46%.
RQD=0.4/2.3'=17%.
CLAYSTONE: Same as above;
trace very fine-grained
sand beds 0.5' thick: very
firm; damp.

M NHHMNNNNNN
[HH NN NN NHN

III'I|I|I|IIIII|!|I|T

140 —

Remarks 1ogged by: T. Gulliver
Project No.

106P06222

Y

Hydro-Search, Inc.




Project: pocky Flats Plant LOG OF BORING NO. 4686

Date Drilled 9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3
Boring Method Casing Driver/NC Core Ground Surface Elevation 6065.72°'

enetration er
Elev.] Depth ; esistance Cygﬁi nt
{{eat) Material Description (Blows/Foot)
20 40 20 40

Fir i IR BRI

_ 141.5-146.5'~Sample.
Recovered 3.8/5.0'=76%.

- RQD=2.8/3.8"'=74%.

—_— SILTSTONE: medium light
gray (N 6); sandy;

- interbedded with thin to

Jd

||

thick beds of fine to very
fine-grained SANDSTONE;
moderate sorting; silty;
abundant convoluted
contacts; beds dipping at
30 to 50 degrees; firm:
damp to moist.

146.5-151.1'-Sample.
Recovered 0.5/5.0'=10%.
RQD=0/0.5"'=0%.

SILTSTONE: Same as above
with some claystone;
sandstone laminations in
fragments; damp to moist.

| O O O B |

151.1-154.5'-Sanmple.
Recovered 3.0/3.0'=100%.
RQD=0/3.0'=0%.

SILSTONE: Same as above
with very fine-grained,
medium gray (N 5) sand;
damp to moist.

154.5-156.5'-Sample.
Recovered 0.7/2.0'=35%.
RQD=0/0.7'=0%. :
SILTSTONE: Same as above;
medium gray (N 5) with
medium dark gray (N 4)
laminations of claystone;
firm; damp.

Remarks [ogged by: T. Gulliver

Project No.

10680522 Hydro-Search,




Project: Rocky Flats Plant LOG OF BORING NO. 46

Date Drilled 9/16/86, 9/17/86, 10/9/86 Coordinates N 37944.7 E 15181.3
Boring Method Casing Driver/NC Core Ground Surface Elevation 6065.72"

ration er
Depth . i eens gtance ég&?nt
(feet) Material Description (Blows/Foot)
20 40 20 40
=150 IR LR
156.5-161.5"'~-Sample.
Recovered 5.0/5.0'=100%.
RQD=4.0/5.0'=80%.
SILTSTONE: Same as above
with interbedded silty
sandstone at 157.5' to
158.5' and 160.5' to
161.5'; sandstone is
medium gray (N 4); silty;
very fine to fine-grained;
laminated; cross-bedded;
horizontal bedding
apparent; firm; tight:;
moist.

| I T O

|

161.5-166.5'~Sample.
Recovered 2.3/5.0'=46%.
RQD=0.5/2.3"=22%.
SILTSTONE: Same as above;
clayey; interbedded with
claystone; thin (0.3')
calcite cemented sandy
cement; moist.

Lt 1

|

TOTAL DEPTH: 166.5'

180 1 11 Lt

Checked by:
Remarks Logeed by: T. Gulliver e Y
Project No.

106P06222 HYdrO"'SearCh, Inc. Page 9 of 9

|




Golden, CO

PERSONNEL _T. Gulliver/T. Murphy

LOCATION

106P06222

PROJECT

Rocky Flats Plant

S
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WELL 4686

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 37944.7 E 15181.3

ELEVATION: GROUND LEVEL 6065.72"

TOP OF CASING __ 6067.89'

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

HRHHHHNK

Hi
it

HHN
i

TOTAL DEPTHWell: 160.79' Hole: 166.50' TASK TART FiNISH
BOREHOLE DIAMETER 0.00' - 96,50': 5 3/8"" RATE | TIME | DATE | TIME
96.50" - 166.50": 4%" DRILLING: 1986 1986
DRILLER _Boyles Brothers Drilling Co. easing | 9/16 | 0840 | 9/16 | 1643
15865 W. 5th Ave., Golden, CO NC Core 10/9 | 1100 [ 10/15( 1645
(Tom High, Robe Reaming  |_10/20|_1030 |_10/20| 1511
RiG 160797 - B3y 14 asing advancer;96. X 1 qeopuys. LoseNg:|_10/20] 1310 | 10/20 1511
BiT(s) 0.00' — 96.50': Down hole hammer': | CASING:
96.50' - 166.50": Coring bit 2! steel 9/16 | 0840 | 9/16 | 1643
DRILLING FLUID 0.00" - 96.50': None 2" stainless 10[2, 1600 ]0/2] 1645
96.50' - 166.50: air/water mist :
SURFACE CASINGS3" x 98.5' steel w/ locking | FILTER PLACEMENT]_10/21f 1645 | _10/21] 1120
2D CEMENTING: 10/22] 1228 |_10/23| 1000
BASIS: GEOLOGIC LOG _X. GEOPHYSICALLOG — | OTHER:
CASING STRING(S): CCASING S=SCREEN ~Bentonite | _10/22! 1602 | _10/22] 1605
0.00' 96.50' Cl - 10220 1140 |_10/221 1150
0.00% 140.33' C2 - Pa testing 10/16f 0829 | _10/19{ 1030
140.33% 160.79' Sl -

WELL DEVELOPMENT
See Well Development Summary Sheet.

casing: c¢12' I.D. steel surface casing
c22" I.D. Sch. 5 type 316 stain—
c3 less steel, threadsd and flush

ca jointed.

. s 27 I.D. Sch. 5 type 316 stain-

sz less steel. threaded and flush

s3 jointed, 0.010" wire wrap screen,
§40.25' welded bottom cap.

COMMENTS:

_Water encountered at 60' during drilling.

] CENTRALIZERS _Iype 304 stainless steel

150.49"' - 151.66"

1

Top of stainless steel casing:2.}7

FILTER MATERIAL _32-42 silica sand
138.90' - 163.00'

Cave from TD to 165.00"

cement Portland Type T

0.00' - 138,90’

OTHER _3/8" bentonite pellets
137.50' - 138.90'
163.00' - 165.00°

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS
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WELL 4686
WELL DEVELOPMENT SUMMARY
DATE TIME | METHOD VOLUME |APPEARANCE COMMENTS
| Well Bore Volume = 0.93 gals.
10-30-86 1050 10 Well Bore Volumes = 9.33 gals.
Clear with medium
brown spray on
10-30-86 1050 Airiifted — bottam -
Medium grayish
11-3-86 1320 Bailed 6.5 gals. brown 6.5/9.33 gals. purged to date
Light brown with
11-4-86 1030 Bailed 1.5 gals. sand ~ turbid 8.0/9.33 gals. purged to date
Med-light brown
11-5-86 0820 Bailed 1.4 gals. |w/ silt, turbid | 9.41/9.33 gals. purged to date
Med-light brown,
11-6~86 1230 Bailed 1 gal. turbid 10.4/9.33 gals. purged to date
. Medium brown,
11-7-86 0945 Bailed 1.3 gals. very turbid 11.7/9.33 gals. purged to date
Medium brown,
11-10-86 | 0945 Bailed 2.5 gals. very turbid 14.2/9.33 gals. purged to date
Light brown,
11-11-86 1330 Bailed ] gal. silty 15.2/9.33 gals. purged to date
Light-medium :
11-12-86 1000 Bailed | gal. brown, turbid 16.2/9.33 gals. purged to date
‘ Light-medium
11-13-86 1100 Bailed - brown Sampled
Hydro-Search, INnC.  Reno e Denver CONSULTING HYDROLOGISTS-GEOLOGISTS




PACKER TEST ANALYSIS
WELL NO. 46-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 10/17/86 BY: C. WALKER
TEST INTERVAL (FEET BELOW G.S.): 130.22 - 140.25
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 20.00

an s N W B BN B u e

K

1ST P1/3 TEST

P2/3 TEST

Q L
------------ LN (--)
2(PI) (L) (H) R
Q = INJECTION RATE = .00035200 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

2ND P1/3 TEST

= 20.00 + 5.90 + 1.98 * 2.31 = 30.47
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000076 FT/MIN

K = .00000038 CM/SEC

Q = INJECTION RATE = .00097071 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 20.00 + 5.90 + 28.30 * 2.31 = 91.27
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000070 FT/MIN

K = .00000035 CM/SEC

Q = INJECTION RATE = .00025588 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 20.00 + 5.90 + 1.70 * 2.3]1 = 29.83
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000056 FT/MIN

K = .00000029 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 46-86
ROCKY FLATS PLANT JOB NO., 106P06222
DATE TESTED: 10/17/86 BY: C. WALKER
TEST INTERVAL (FEET BELOW G.S.): 140.64 - 150.67
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 20.00

Q L
K = mmmmm—mmmme LN(--)
2(PI) (L) (H) R
1ST P1l/3 TEST
Q = INJECTION RATE = .00003385 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

30.06

= 20.00 + 5.90 + 1.80 * 2.31 =
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000007 FT/MIN
K = .00000004 CM/SEC
P2/3 TEST
Q = INJECTION RATE = ,00299201 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 20.00 + 5.90 + 30.50 * 2.31 = 96.35
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000203 FT/MIN

K = .00000103 CM/SEC

2ND P1/3 TEST
Q INJECTION RATE = .00043865 (FEET3/MIN)

L LENGTH OF TEST INTERVAL = 10.03 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

non

= 20.00 + 5.90 + 1.90 * 2.31 = 30.29
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000095 FT/MIN

K = .00000048 CM/SEC



PACKER TEST ANALYSIS
WELL NO. 46-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 10/17/86 BY: C. WALKER
TEST INTERVAL (FEET BELOW G.S.): 151.00 - 161.03
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 20.00

Q L
K= s~ccmmeommee LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00005415 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 20.00 + 5.90 + 1.80 * 2.31 = 30.06

R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN
K= .00000006 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00044542 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.03 FEET

TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 20.00 + 5.90 + 33.25 * 2.31 = 102.71
BOREHOLE RADIUS = .16 FEET

w
[}

HYDRAULIC CONDUCTIVITY = .00000028 FT/MIN
K = .00000014 CM/SEC

~
L}

2ND P1/3 TEST
Q INJECTION RATE = .00000000 (FEET3/MIN)
L LENGTH OF TEST INTERVAL = 10.03 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 20.00 + 5.90 + 1.90 * 2.31 = 30.29
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000000 FT/MIN

K = .00000000 CM/SEC
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Page No.
12/11/87

Date

Measured

10/30/86
11/03/86
11/04/86
11/05/86
11/07/86
11/10/86
11/11/86
11/12/86
11/13/86
11/26/86
o1/01/87
02/01/87
03/31/87
05/06/87
06/01/87
07/08/87
08/03/87
08/13/87
09/28/87
11/02/87

S0

Well Number:

Water Level Data

for

Rockwell (Rocky Flats)

Depth to Water

from TOC

4686

100.27

137.21
150.00
150.00
150.00
150.00
145.52
157.43
187.71
143.35
85.19
78.00
74.23
72.25
112.20
117.20
92.20
87.90
158.50
105.70

Elevation
TOC (ft)

Water Level
Elev. (ft)

6067.89
6067.89
6067 .89
6067 .89
6067 .89
6067.89
6067.89
6067 .89
6067.89
6067.89
6067.89
6067 .89
6067.89
6067.89
&067.89
6067.89
6067 .89
6067.89
6067 .89
6067.89

5967 .62
5930.68
5917.89
5917.89
5917.89
5917.89
5922.37
5910.46
5910.18
5924 .54
5982.70
5989.89
5993.66
59%5.64
5955.69
5950.69
5975.69
8979.99
5909.39
5962.19
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Project: Rocky Flats Plant LOG OF BOR'NG No. 48-86

Date Drilled 9/18/86, 9/19/85, 10/23/86 - 11/13/86 Coordinates N 36079.2 E 15168.7

Boring Method Casing Driver/NC Core Ground Surface Elevation ¢p7y.68"
enetration Cw r Other
lev.] Depth !- esistance ofl?nt e
Eaet; (teet)[Type] Log | Material Description Bowe/inch| (V) Tests

LI LU

ROCKY FLATS ALLUVIUM

0-7.0'-Cuttings. GRAVEL:
moderate brown (10YR 4/4);
granite and quartzite
cobbles and boulders:;
silty sand matrix; poorly
sorted; unconsolidated;

dry.

Ll

7.0-9.0'-Cuttings.
BOULDER: large quartzite |}
boulder.

9.0-33.0'-Cuttings.
GRAVEL: moderate brown
(1OYR 4/4); granitic -
pebbles and cobbles; 15-
30% sand; poorly sorted;
unconsolidated; damp.

|

Remarks Logged by: T. Gulliver & T. Murphy hecked by: =} )‘A‘J

Page 1 of11

Project No.

106P06222 Hydro-Search,’ Inc.




Rocky Flats Plant

Boring Method 'Casing Driver/NC Core

Material Doscriptloh

;‘) - -‘ - — - - -

Logged by: T.

Remarks

33.0-35.0'~Cuttings.
BOULDER: large quartzite
boulder.

35.0-46.0'~Cuttings.
GRAVEL: moderate brown
(10YR 4/4); granitic

pebbles and cobbles; 15-
30% sand; poorly sorted;
unconsolidated; damp.

LOG OF BORING NO. s

Date Drilled9/18/86, 9/19/86, 10/23/86- 11/13/86 Coordinates N 36079.2 E 15168.7
Ground Surface Elevation 6079.68'

i

enetration
esistance

(Blovas/ inch)

lIllllllllllllllllll]llllllJ[L

Gulliver & T. Murphy

\l B
Checked by: },.'\_._.;m

Project No.
106P06

Page 2 of 11

Hydro-Search, Inc.




Project:  Rocky Flats Plant LOG OF‘ BORING NO. s

Date Drilled 9/18/86, 9/19/86, 10/23/86- 11/13/86Coordinates N 36079.2 E 15168.7

Boring Method Casing Driver/NC Core Ground Surface Elevation 6079.68"'
enetration r. Other
lev.] Depth esistance Cyg&&t' Tests

feet] (feet) Material Description (Blozuaa/ m&,?

20 40
L LU

46.0-60.0'-Cuttings.
SAND: moderate brown
(10YR 4/4); 20-30%
granitic pebbles and I

cobbles; sand and silt
matrix; poorly sorted;
unconsolidated; moist to
wet.

Illll||||_|||lllllllllllJJ||l

Remarks Logged by: T. Gulliver & T. Murphy Checked bye P4

P No. .
roet sz Hydro-Search, Inc. Page 3 of 11




Project:

Rocky Flats Plant

Date Drilied 9/18/86, 9/19/86, 10/23/86 - 11/13/86 Coordinates N 36079.2
Boring Method (Casing Driver/NC Core

lev.] DepthBe
(Efeeq (feet)

Material Dncriptlod

Remarks

Logged by: T. Gulliver & T. Murphy

Hydro—Search, Inc.

Project No.
106P06222

60.0-70.0'-Cuttings.
GRAVEL: moderate brown
(10YR 4/4);: 50-60% granite
and quartzite pebbles and
cobbles; silty sand
matrix; poorly sorted;
unconsolidated; wet.

LARAMIE FORMATION

70.0-74.0'-Cuttings.
CLAYSTONE: light olive
gray (5Y 5/2); laminated;
soft; wet.

74.0-79.0'-Sample.
Recovered 0.3/5.0'=6%.
RQD=0/0.3'=0%.
CLAYSTONE: medium light
gray (N 6/0); abundant
wood fragments; trace
silt; abundant fractures
with limonite stain
(10YR 6/6); soft to
noderately firm: damp.

79 . 0-8‘ .0 ¢ -Sﬂpl‘.
Recovered 2.8/5.0'=56%.
RQD=2.6/2.8"'=93%,

LOG OF BORING NO.

E 15168.7
Ground Surface Elevation 6079.68’

l engtration

(Blows/Inch)
20 40

2

llllllJllllllllllllllllllll||




Project:

Rocky Flats Plant

LOG OF BORING NO.

Date Drilled 9/18/86, 9/19/86, 10/23/86 - 11/13/86 Coordinates X 36079.2

Boring Method Casing Driver/NC Core Ground Surface Elevation 6079,48"

E 15168.7

Elev.] Depth
(feet)

Material Description

enetration
esistance

(Blows/Foot) %fﬁr'n

20 40 20 40

Other
Tests

80

—

79.0-81.2"':

CLAYSTONE:
same as above; yellowish
iron

gray (5YR 7/2); soft;
stained. 81.2-82.2':

IRONSTONE;

dark reddish
brown (10R 3/4); mottled
with olive gray (5Y 3/2)
claystone; grades into
yellowish gray (5Y 7/2)
to light gray claystone
at 82.3 to 84.0';
silt; abundant vertical
and horizontal fractures

with limonite stains

(10YR 6/6):

damp.

84.0-89.0'

Recovered 5.0/5.0'=100%.

RQD=3.6/5.
CLAYSTONE:

-Sample.

0'=72%.

medium light
gray (N 5/0) to medium
gray (N 4/0); silty in
places; wood fragments;

subvertical and hori-
zontal fractures with
limonite stain (10YR

6/6); no apparent bedding;
highly fractured; soft to
moderately firm; damp.

89.0-94.0'~-Sample.
Recovered 4.0/5.0'=80%.

RQD=4.0/4.0'=100%.

89.0-90.8"':

SILTSTONE:
medium light gray (N 4/0);
fine sand and clay: grades

down into claystone;

subvertical fractures (60-

80°) to subhorizontal

fractures;
90.8-94.0':

firm; damp.

CLAYSTONE:

same as 84.0-89.0';

fractures at 92.4-94.0';
coated with limonite stain
firm; damp.

(10YR 6/6);

$4.0-99.0'~5anmple.
Recovered 4.6/5.0'=92%.

RQD=2.8/4.6'=61%.

CLAYSTONE:

same as above;
light olive gray (5Y 5/2);
numerous horizontal and

subhorizontal thin

ironstone and limonite

layers (<.01") with

trace

firm to hard;

T1T TV [V P

L1 1.l

111

| |

]

Chedﬂxiby:SAPLJF:j

Remarks Logged by: T. Gulliver & T. Murphy
Project No.
106P06222 Page 5 of 11

Hydro—Search,




Project:

Rocky Flats Plant

LOG OF BORING NO.

48-86

Date Drilled 9/18/86, 9/19/86, 10/23/86~ 11/13/86 Coordinates N 36079.2
Boring Method Casing Driver/NC Core

E 15168.7
Ground Surface Elevation 6079.68'

ironstone fragments;

altered wood fragments;
interbedded fine sandy
clayey siltstone beds;

0.8' thick:

firm; damp.

99.0-104.0'~Sample.
Recovered 1.4/5.0'=28%.
RQD=1.0/1.4"'=71%.

SILTSTONE:

light olive

gray (S5YR 5/2) to medium
light gray (N 5/0); trace
very fine sand; clayey:;
limonite fractures

(horizontal).

104.0-109.0'~Sample.
Recovered 2.9/5.0'=58%.
RQD= 1.9/2.9'=66%.

CLAYSTONE:

light medium

gray (N 4/10) to dark
yellowish orange (10YR
6/6);: numerous

subhorizontal limonite

stained fractures:;
damp to moist.

109.0-112.0'-Sanmple.

soft;

Recovered 3.0/3.0'=100%.
RQD= 2.9/3.0'=97%.
SILTSTONE: medium gray to
dark gray (N 4/0 to N

3/0); trace

carbonaceous;

sand; clayey;
occasional

thin claystone beds;
yellowish gray (5Y 7/2)
concretions; slightly

calcareous.

Depth correction:
depth of borehole=114.2'.

114.2-117.2'-Sample.

total

Recovered 2.9/3.0'm=97%.
RQD=0.7/2.9"'=24%.

SILTCTONE:

same as above

with sandy laminations:;
calcite cemented layer

(0.2");

few yellowish gray

(SY 7/2) concretions;

tirm; damp.

TR Other
Depth i Tests
({teet)|Typel Log Material Description ‘Bbgwé""%"

T 11 |

L1 1

]

T S W

L

L1l

1

Logged by: T. Gulliver & T. Murphy

Project No.
106P06222

Hydro—Search,

Inc.

Page 6 of 11




' Project: Rocky Flats Plant LOG OF BORING NO. s

' Date Drilled 9/18/86, 9/19/86, 10/23/86 - 11/13/86Co0rdinates N 36079.2 E 15168.7
Boring Method C(asing Driver/NC Core Ground Surface Elevation 6079.68

enetration eN er
Depth - M lal D iotion esistance oﬁ gnt
(feet)[Typ aterial Descrio (Blo;vg/F%oot)

Elev.

(feet 20 40

LI | LR

120 =3 117.2-122.2'-Sample.
Recovered 4.6/5.0'=92%.
RQD=3.5/4.6"'=76%.
SILTSTONE: dark to medium
gray (N 5/0 to N 3/0):
interbedded layers of
silty sandstone; sandy
siltstone and clayey
siltstone; bed 0.1

to 0.2'-thick;
carbonaceous; calcareous
from 121.0-122.2'; bedding
dips from 40-50° in

upper 117.2-119.0' then
shallows to 1520° in
upper 117.2~119.0' then
shallows to 1520° at
bottom of core; flaser
bedding characteristics;
tirm; damp.

|

|

W

I T O

122.2-127.2'-Sample.
Recovered 1.6/5.0'=32%.
RQD=0.7/1.6'=44%.
SILTSTONE: same as above;
damp to moist.

127.2-132.2'-Sample.
Recovered 5.0/5.0'=100%.
RQD=3.2/5.0"'=64%.
SILTSTONE: medium gray
(N 4/0); trace sand;
clayey; vertical and
horizontal calcite filled
fractures at 128.5129.5";
carbonaceous fragments;
bedding appears massive;
firm to hard; damp.

132.2-137.7'-Sample.
Recovered 4.0/5.0'=80%.
RQD=0.0/4.0'=0%.
SILTSTONE: medium light
gray (N 6/0); clayey:
sandy; interbedded layers
of silty sandstone; very
fine-grained; tight; firm:;
damp.

137.2-142.2'-Sample.
Recovered 5.0/5.0'=100%.
RQD=3.2/5.0'=64%.
137.2-138.0': SILTY
SANDSTONE: very fine-
grained; cemented with
calcite. )

Logged by: T. Gulliver & T. Murphy

Project No.

106706222 Hydro-Search,




Project:

Rocky Flats Plant

Boring Method (Casing Driver/NC Core

.IDepth
(teet)

Material

Description

140

Wity
ity
il
el

160

layer at

at 139.0;

layers.

147.2-152

Recovered 3.9/5.0'=78%.

RQD=1.3/3
147.2-151

same as above; firm; damp.

151.3=152

silty; laminations of
siltstone; very fine-
grained; convoluted

bedding:;
damp.

SANDSTONE:

153.0-157.2': SILTSTONE:
medium gray (N 5/0);
clayey; trace sand;
carbonacecus; firm; damp.

157.2-162

recovered 3.4/5.0'= 68%.

RQD=0.6/3
SILTSTONE
damp.

138.0~142.2': CLAYEY
SILTSTONE: concretion

subvertical calcite vein

142.2-147.2"'~Sample.
Recovered 4.6/5.0'=93%.
RQD=1.6/4.6'=35%,
SILTSTONE: medium dark
gray (N 4/0); trace sand;
clayey:; carbonaceous

152.2-157.2'- Sample.
Recovered 4.3/5.0'=86%.
RQD=1.2/4.3'=28%.
152.2-153.0': SILTY

LI

138.2 to 138.8';

firm; damp.

.2'~Sample.

.9'=33%.
.3': SILTSTONE:

.2': SANDSTONE:

20°~30° dip; firm;

as above.

.2'~Sample.

.4'=18%.
: same as above;

L 1.1

Remarks

Logged by: T. Gulliver & T. Murphy

Project No.
106P06222

Hydro-Search, Inc.

LOG OF BORING NO.

Date Drilled 9/18/86, 9/19/86, 10/23/86 - 11/13/8C00rdinates N 36079.2 E 15168.7
Ground Surface Elevation 6079.63

enetration
esistance

(Blows/Foot)
20 40

Ll

| 1 B

|

I T U

|

|

Page 8 of 11



. Project: Rocky Flats Plant LOG OF BORING NO.

Date Drilled 9/18/86, 9/19/86, 10/23/86 - 11/13/86Coordinates N 36079.2 E 15168-?
Boring Method Casing Driver/NC Core Ground Surface Elevation 6079.68

ion er
Elev.] DepthSarpaG - Material D intion %eens &gtngs Cvg(ﬁgnt
; Shhon i foole al Descri
(feet (fae') Typ ater crip (Bb2wos/Fo4°° 20 40

160 : B LR

162.2-167.2'-Sample.
Recovered 4.0/5.0'=80%.
RQD=0.8/4.0'=20%.
SILTSTONE: same as above;
alternating layers of
clayey siltstone and sandy
siltstone; beds average
0.25' thick; appear to be
close to horizontal; firm;
damp.

167.2-173.0'=-Sample.
Recovered 1.0/6.0'=17%.
RQD=0.0/1.0'=0%.
SILTSTONE: medium dark
gray (N 4/0); clayey;
trace sand; abundant
carbonaceous fragments;
moderately firm:;

damp on fresh gurface.

173.0-178.0'=Sample.
Recovered 4.3/5.0'=86%.
RQD=3.4/4.3'=79%.
SILTSTONE: same as above:;
damp.

R
,u:{u',}n"u"uﬂnﬂuu
gy
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178.0~-183.0'~-Sample.

1 Recovered 4.0/5.0'=80%.
RQD=1.2/4.0'=30%.

1 SILTSTONE: same as above
with coaly layer at 179.3'

41 to 179.7'; highly

fractured from 181.0-

183.0'; firm; damp. 1 11

180

Remarks Logged by: T. Gulliver & T. Murphy

Project No.

106P06222 Hydro—Seal’Ch, Inc.




Project:

Rocky Flats Plant

LOG OF BORING NO. s

Boring Method Casing Driver/NC Core

Date Drilled 9/18/86, 9/19/86, 10/23/86 - i11/13/86Coordinates N 36079.2 E 15168.7
Ground Surface Elevation 6079.68'

Depth
(feet)

Material Description

enetration
esistance

(Blows/Foot)
20 40

Other
Tests

T

20 40

&

T

1I|.111111T4L111Jnll

183.0-187.0'-Sample.
Recovered 2.7/4.0'=68%.
RQD=0.5/2.7'=19%.
SILTSTONE: same as above;
clayey; highly fractured
throughout; firm; damp.

187.0-192.0'-Sample.
Recovered 3.9/5.0'=78%.
RQD=0.0/3.9=0%.

SILTSTONE: same as above;
less clay-rich; trace very
fine~grained sand; coarser
s8ilt; fractured; danmp.

192.0-197.0'-Sample.
Recovered 4.2/5.0°'=84%.
RQD=3.0/4.2'=71%.
SILTSTONE: similar to
above; coarser grained;
less clay; trace very
fine-grained sand; grades
to interbedded silty
sandstone and sandy
siltstone at 194.5';

thin to thick bedded:
highly convoluted
contacts; abundant pene-
contemporaneous deforma-
tion chartacteristics:;
bedding appears flat;
firm; damp to moist.

197.0-202.0'-Sample.
Recovered 5.0/5.0'=100%.
RQD=1.1/5.0'=22%.
SANDSTONE: medium dark
gray (N 4/0); fine to very
fine-grained; silty,
interbedded with siltstone
and sandy siltstone; thin
to thick bedded:;
convoluted; 50% sandstone;

50% siltstone; firm to
wet.

soft;

LI |
——

1

| W O

|

[

]

1

|

{ 1] N 1 W

|

W |

Logged by: T. Gulliver & T. Murphy

Project No.
106P06222

Hydro—Search,

Inc. Page 10 of 11




. Project: Rocky Flats Plant LOG OF BORING NO. s

l Date Drilled 9/18/86, 9/19/86, 10/23/86-11/13/86 Coordinates N 36079.2 E 15168.7
Boring Method Casing Driver/NC Core Ground Surface Elevation 6079.%8'
ration er
Elev.] Depth . Material Description eens gtance e’gﬁbnt
X er
(feet) (feet) a (Blo?os./F%oot) 20 40

IR LI

202.0-207.0'~Sample.
Recovered 4.6/5.0'=92%.
RQD=2.8/4.6'=61%.
SANDSTONE: medium light
gray (N 6/0); very fine to
medium-grained; poorly
sorted; interbedded with
siltstone and clayey
siltstone; flaser bedding
common; beds range

from .001'to 1' in
thickness; firm; wet.

207 » 0-212 . 0 ' -sup1‘-
Recovered 4.2/5.0'=84%.
RQD=0.9/4.2"'=21%.

207.0-208.3'; SANDSTONE:
same as above.

208.3-212.0': SILTSTONE:
dark gray (N 3/0);
interbedded with medium
gray (N 5/0); coaly:;
bedding is convoluted;
appears horizontal.

TOTAL DEPTH: 212.0'

| I

Logged by: T. Gulliver & T. Murphy

Project No.

10606222 Hydro-Search, Inc. Page 11 of 11




Flats Plant

T, Gulliver/T. Murphy

LOCATION

106P06222

PROJECT

PERSONNEL

i
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WELL 4886
WELL CONSTRUCTION SUMMARY
° LOCATION or COORDS: ELEVATION: GROUND LEveL 0807968
k N _36079.2 E 151687 TOP OF casiNg __0082.37
.?.';
0" DRILLING SUMMARY: CONSTRUCTION TIME LOG:
. START FINISH
Q1 ToTAL pepTH Well: 207.07' Hole: 238,00' TASK
69 soreroLe DiameTER 0:00' = 78.30: 5 5/8° B DATE | TIME | DATE | TimME
ps]  78.00" - 212.00': 4 3/4" 212.00' -238.00": 41' DRILLING: 1986 1986
DRILLER les Brothers Drilling Co. 5.5/8" e i 9/18 | 1024 |9/19 | 1110
15865 W. S5th Avenue, Golden, GO 10/23 {1310 _[10/28 1500
(Tom High, Robert Roach) Reaming 11/13 | 1500 _|11/13 | 1630
D lvm;_9:Eé..fl}i.zélﬁa,.i.i.i.ngig ancers = GEOPHYS. LOGGING: | . — - — —
5] gimesy .0:00' = 78.30" : Down hole hamer; 78.30'} casine:
A _7212.00': Coring bit;212.00' —238.00: Chop | 5" steel 9/18 | 1024 _19/19 | 1110
= NG FLuip0:00' = 78.30": None T 2" stainless |_11/14}0838 |11/14 | 0900
= B B 8™ Erhter mist to arill,
=1 surrace casinG 3" x 78.4' indl FLTER PLACEMENT] 11/13 | 1631 | 11/14 | 1342
= CEMENTING: 11/17 | 0857 _[11/18 | 1142
E: WELL DESIGN: CEVELCPMENT:
—1 BASIS: GEOLOGIC LOG X GEOPHYSICALLOG __ | OTHER: ‘ | s
=] CASING STRINGIS: C=CASING S=SCREEN Bentonite [ 1i/4 1630 |11/
0.00' _78.40' Cl - 11/13} 1600 | 11/13 | 1631
0.00'- 191.99' 2 - _Packer testing 107290730 [11/3 | 1135
191.99'- 207.07' S| -

WELL DEVELOPMENT
_See Well Development Summary Sheet.

casiNg: ¢1.5" 1.D. steel surface casing

cz2 2" 1.D. . 5 type 316 i
less steel, threaded and flush .

jointed.

SCREEN: st 2 I.D. 5 i

. less steel, threaded and flush

Jointed, 0.010" wire wrap _____

- - screen, 0.25' welded bottam cap.
CENTRALIZERS % % stainless steel

COMMENTS:
No te i

199.27' - 200.47"

FILTER MATERIAL 32-42 silica sand
188.50' - 209.00'

cement _Portland Type T
0.00' - 186.00'

OTHER _3/8" bentonite pellets

186.00' - 188.50'

209.00' - 238.00'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGIS’



Page No. 92
12/11/87
Wwater Level Data
for
Rockwell (Rocky Flats)

Date Depth to Water Elevation Water Level
Measured from TOC TOC (ft) Elev. (ft)
Xk  Well Number: 4886

11/19/86 15.85 6082.37 6066 .52
11/20/8¢ 154.67 6082.37 5927.70
12/11/86 68.21 6082.37 6014.16
12/12/86 150.00 6082.37 85932.37
12/15/86 134.04 6082.37 5948.33
12/16/86 150.00 &6082.37 5932.37
01/01/87 63.96 6082.37 6018.41
02/01/87 59.29 &£082.37 6023 .08
03/31/87 57.83 6082.37 6024 .54
05/06/87 64.02 &6082.37 6018.35
06/01/87 59.00 6082.37 6023.37
07/08/87 69.65 6082.37 6012.72
08/03/87 60.20 &6082.37 6€022.17
08/24/87 58.70 6082.37 6023 .67
09/28/87 61.70 6082.37 6020.67
11/02/87 58.90 6082.37 6023.47



INDEX OF DATA

Boring No.: 49-86

Completed as well?  vyes

Data in File

—&X
—X

Log of Borehole

Well Construction Summaries

Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data
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Rocky Flats Plant LOG OF BORING NO. s

Date Drilled 10/16/86 Coordinates ¥ 36054.3 E 15169.3
Boring Method Casing Driver Ground Surface Elevation «nvya g3

enetration Water
Depth ;
“eepet) Material Description (B?:zz:ggs oﬁl?nt
20 40 20 40

IR L LI

ROCKY FLATS ALLUVIUM

0-7'-Cuttings. GRAVEL:
moderate brown (5YR 4/4):
silty; abundant quartzite;
micaceous; 2% gravel
limonite coated; dry.

I I O O

7.0-13.0'-Cuttings.
GRAVEL: Same as above
with no limonite coatings;

dry.

13.0-16.0'=-Cuttings.
GRAVEL: moderate brown
(5YR 4/4); silty: sandy;
poorly sorted; subangular;
20-30% fines; damp.

16.0-26.0'-Cuttings.

GRAVEL: moderate brown
(SYR 4/4): silty; sandy;
10% silt; 30% sand; poorly
sorted; subangular; moist.

il
Remarks Logged by: T. Gulliver

Project No.

106P06222 Hydro-Search, Inc.




Project: Rocky Flats Plant LOG OF BORING NO.

Date Drilled 10/16/86 Coordinates N 36054.3 E 15169.3
Boring Method Casing Driver Ground Surface Elevation 6079.83'

= .
engtration CW er
Ejev.] Depth : Material Descripti esistance oa?nt
feet ption (Blows/Foot)
(feet) (feet)|Typ ws/Foot 20 40

UL L

26.0-32.0'~-Cuttings.
GRAVEL: moderate brown
(5YR 4/4); silty; abundant
boulders; 5% silt; moist.

32.0-38.0'-Cuttings.
GRAVEL: Same as above:;
silt 5%; sand 10%; moist.

38.0-40.0'-Cuttings.
()¢ GRAVEL: Same as above;
40 S fines <1%; dry.

Remarks Logged by: T. Gulliver

Project No.

106206222 Hydro-Search, Inc.




Project: Rocky Flats Plant LOG OF BORING NO. s

Date Drilled 10/16/86 Coordinates N 36054.3 E 15169.3
Boring Method Casing Driver Ground Surface Elevation gn7q9 g3

tration
JDepth ; eeﬂs srtgnce Cygﬁl%\t

(feet) Material Description (Blows/Foot)
20 40 20 40

LR | R

40.0-49.0'~-Cuttings.
GRAVEL: moderate brown
(S5YR 4/4); silty; sandy:;
poorly sorted; subangular;
silt 20%; sand 20-30%;
moist.

V0>

2

. 0
°00(>
e NI A VN RQ VA

oV. o
[

'300%:

| S I O O O I

|

49.0-50.0'-Cuttings.
SAND: light brown (S5YR
5/6); fine-grained; well
sorted; subrounded; damp.

50.0-56.0'~Cuttings.
GRAVEL: moderate brown
(5YR 4/4): sandy; silty:;
gravel 10-20%; sand 20-
30%; poorly sorted;
subangular; moist.

HE D O N Oy O D A e R b e
Co

56.0~57.0'=Cuttings.
GRAVEL: moderate brown
(S5YR 4/4); coarse, sandy
gravel; moderately well
sorted; rounded; wet.

57.0-64.0'-Cuttings.
GRAVEL: moderate brown
{5YR 4/4); silty; sandy:
silt 10%; coarse to
medium-grained sand 20-
30%; subrounded; wet.

60 .
Remarks Logged by: T. Gulliver

Project No.

106P06222 Hydro—-Search,




Project: Rocky Flats Plant LOG OF BOR'NG NO 49-86

Date Drilled 10/16/86 Coordinates N 36054.3 E15169.3
Boring Method Casing Driver Ground Surface Elevation ¢079.83'

enetration CW er
. eslistance oﬁ,{?nt
Material Description (Blows/Foot)

20 40

20 40
LR B

L 1.l

64.0-66.0'~-Cuttings.
GRAVEL: moderate brown
(5YR 4/4): sandy; silty:;
fine to medium-grained
sand 20%; silt 30%; wet.

I O I O |

66.0~-67.0'-Cuttings.
GRAVEL: moderate brown
(5YR 4/4):; silty; sandy;
20% gravel; 30% medium-
grained sand; poorly
sorted; very wet.

|

|

67.0-67.5'-Cuttings.
CLAY: moderate brown (5YR
4/4); sandy; silty;
plastic; soft; wet.

Ll 111

67.5-68.0'~Cuttings.

SAND: moderate brown (S5YR
4/4); gravelly: silty 5%;
wet.

Ll

LARAMIE FORMATION

]

|

68.0-69.0'-Cuttings.
CLAYSTONE: light olive_
gray (5Y S5/2): subplastic;
damp.

|

| |

69.0-70.0'-Cuttings.
SILTSTONE: light olive
gray (5Y 5/2); subplastic;
damp.

70.0-74.0'-Cuttings.
CLAYSTONE: medium gray (N
5); laminated; damp.

| I |

|

80— TOTAL DEPTH: 74.0' 111 111

1
Remarks Logged by: T. Gulliver Checked by: g

Project No.

10606222 Hydro—-Search, Inc. Page 4 of 4




Golden, CO

LOCATION

106P06222

PROJECT

T, Gulliver

PERSONNEL

Rocky Flats Plant

- 100

WELL __49-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 36054.3 E 15169.3

6032,15'
6079.83"

ELEVATION: GROUND LEVEL
TOP OF CASING

<'| DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

4 casiNG: CI

' ' START FINISH
ToTAL DEPTH Mell: 67.60' fole: 74.00 TASK —
BOREHOLE DIAMETER 3 5/8" - DATE | TIME | DAIE | IIME
DRILLING: 1986 1986 ?
ORILLER ___Boyles Brothers Drilling Co. " casing |_10/16| 0900 | 10/16 [ 1515
15865 W. Sth Avenue, Golden, CO ancer g
(Arrow Drilling, Tom High) :
RIG Casing advancer GEOPHYS. LOGGING: | _— o — =
BIT(S) Down hole hammer CASING: !
2" stainless |_10/17] 1230 | 10/17 | 1246
DRILLING FLUID . Nooe
SURFACE CASINGS' X 4.40' steel w/ locking| FiLTER PLACEMENT]_10/17|_1250 10/20 | 0900
<D CEMENTING: 16/17(_1000 | _10/17 | 1100
7| WELL DESIGN: CEVELCPMENT:
BASIS: GEOLOGIC LOG _X. GEOPHYSICALLOG __ | OTHER: !
CASING STRING(S): C=CASING S=SCREEN Bentonite 10/17) 1225 | 10/17§ 1246
0.00' _4.10' CI - _10/20| 0920 | _10/20f 0925

4.10'- 67.60' _SI -

WELL DEVELOPMENT
See Well Development Summary Sheet.

2'" 1.D. Sch. 5 type 3i6 stain-

less steel, threaded and flush
jointed.
SCREEN: s1 2" L.D, Sch, 5 type 316 stain-
_less steel, threaded and flush.
T ointed. 0.010" ui COMMENTS:
0.25" welded bottam cap. 52' during drilling.
3 {
CENTRALIZERS — Type 304 stainless steel :
58.80' - 60.05" Top of stainless steel casings 2:32'

3242 silica sand

FILTER MATERIAL
3.57' - 69.00'

ceMeENT __Portland Type 1
0.00' - 2.40'

OTHER _3/8" bentonite pellets

2.40' - 3.57'

69.00" ~ 74.00'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



xx

Pace NoO.
12-11/87

Date
Measured

11/19/86
11/21/86
11/24/86
01/01/87
02/01/87
03/31/87
05/06/87
06/01/87
07/08/87
08/03/87
08/24/87
09/28/87
11/02/87

93

well Number:

Wwater Level Data

for

Rockwell (Rocky Flats)

Depth to Water

from TOC

4986

46.87
48.35
49.00
49.46
49.50
49.02
47.15
45.27
41 .40
54.00
44.00
44 .90
44 .60

Elevation
ToCc (ft)

6082.15
6082.15
6082.15
6082.15
6082.15
6082.15
6082.15
6082.15
6082.15
6082.15
6082.15
6082.15
6082.15

Water Level
Elev. (ft)

6035.28
6033.80
6033.15
6032.69
6032.65
6033.13
6035.00
6036.88
6040.75
6028.15
6038.15
6037.25
6037 .55



INDEX OF DATA

Boring No.: 50-86

Completed as well? ves

Data in File

__x_ Log of Borehole

__x_ Well Construction Summaries

__x_ Well Development Summaries

___ Hydraulic Conductivity Test Data
and Results

__ Packer Test Data and Results

__x Water Level Data
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Project: Rocky Flats Plant 1LOG OF BORING NO. 5036

Date Drilied 10/7/86 Coordinates N 34881.1 E 14170.8
Boring Method Casing Driver Ground Surface Elevation 61032,95
f'“- Depth Material Description (B&:S?::p; &Mﬁt Tests
teet] (feet)[Typef Log 20 40 20 40
[§] Fibvi | L L)
ROCKY FPFLATS ALLUVIUM
0-12.0'-Cuttings. GRAVEL:
moderate brown (5YR 4/4);
.granite and quartzite
pebbles, cobbles, and
- boulders; <2% sand and
-] silt; iron coated
surfaces; poorly sorted;
- dry.
e 5 o
=] —
e 10 e =
7 —
] ——
- 12.0-14.0'=Cuttings.
GRAVEL: Same as above;
damp.
0% 14.0-15.0'-Cuttings.
SAND: moderate brown (5YR
- 4/4); very fine-grained;
1% mica; moderate sorting;
— 15— ~ subangular;
- ‘@% unconsolidated; damp.
N0
e N DC‘? 15.0-25.0'~Cuttings.
- /oG] GRAVEL: moderate brown
OQ (5YR 4/4); granite and
o4 quartzite pebbles, cobbles
- B and boulders; some
R boulders >2' in diameter;
- 1-2% sand and silt; poorly
- 9 ¢ sorted; unconsolidated;
— 0, Bt
- 200
20 0: C259
Remarks . logged by: T. Gulliver Checked by:___
Project No.
106P06222 HYdrO‘searCh, lnC. Page 1 of 6



Project:

Rocky Flats Plant

Date Drilled /
Boring Method Casing Driver

10/7/86

feet

lev.f Depth

{(uot) ypef Log

LOG OF BORING NO.  s-s

Coordinates N 34881.1 E 14170.8

Ground Surface Elevation 6103.95
wimiahen] Hplghe | ommer

Material Description

(Blows/Inch)
20 40 20 40

Remarks

" Logged by: T. Gulliver

P t No.

25.0-25.5'~Cuttings.
GRAVEL: moderate brown
(5YR 4/4); granitic
pebbles; sandy; silty:;
poorly sorted;
unconsolidated; damp.

25.5-75.0'-Cuttings.
GRAVEL: moderate brown
(5YR 4/4); granitic
pebbles and cobbles with
some light gray (N 7)
quartzite cobbles; 1-5%
sand and silt; poorly
sorted; unconsolidated;
damp.

rrad L | L

JJllllLlllllllllllllllllll,[_L

Checked by: *‘



Project:  Rody Flacs Planc LOG OF BORING NO. s
Date Orilled 10/7/86 Coordinates N 34881.1 E 14170.8
Boring Method Casing Driver Ground Surface Elevation 6103.95
on’tiatlon c)x 4 Other
lev.] Depth Material %n. ance f t Teat
feet aterial Description (Blows/ Inc s
o] tiaenfTyiel Lo 20 45& 20 40
) —y— T rir | SR BRL R
ey 5 e -
= h -
.50 -
q
e -
55 et
-
60 _
Remarks Logged by: T. Gulliver Checked by:
Project No.
106P06222 Hydro-Search, Inc. Page 3 of 6



Project: Rocky Flats Plant 1LOG OF BORING NO. 50-86

Date Drilled 10/7/86 Coordinates N 34831.1 E 14170.8
Boring Method Casing Driver Ground Surface Elevation 6103.95
N . enqtration]  Water Other
lev.] DepthiBarviqcraghid  \aterial Descri Reutaiangs § t Test
. ption (Blows/ Inch) osts
quet {teet)[Typef Log 20 40 20 40

| | :l

80' V. QL e 0

\

[}

“'°Q;9- 51 Rt
X
1%

]
° O’..'_\J" \9:
40500
o o
\)

S06>
LU L L L b bbbl

1

’Q \

el

75.0~92.0'=Cuttings.
GRAVEL: moderate brown
(5YR 4/4); granitic
pebbles and cobbles; ~20%
medium to coarse-grained
sand and silty sand;
poorly sorted; subangular;
unconsolidated; damp.

Remarks  Logged by: T. Gulliver Checked bY
Project No.
Hydro-Search, Inc.




ST

100
Remarks

92.0-98.0'-Cuttings.

GRAVEL:
wet.

Same as above;

LARAMIE FORMATION

98.0-102.0'-Cuttings.

CLAYSTONE:

very light

gray (N 8); plastic;
laminated; moist.

Logged by: T. Gulliver

Project:  Rocky Flats Plant LOG OF BORING NO. s
Date Drilled 10/7/86 Coordinates N 34881.1 E 14170.8
Boring Method Casing Driver Ground Surface Elevation 6103.95
on’tgatlon cyg e Other
lev.] Depth Material Description esistance § Tests
fows/ inc
Ffe_et (feet) (B A 43) 20 40
80 LR L L L
— -
_] -
N -
prasacs § 5 e -
P b
] -
_90 —
-y
-q
-
]

lllLl —

P t No.
Hydro-Search, Inc.

Checked b :sjgg!g=ill




Project:

Rocky Flats Plant LOG OF BORING NO. s
Date Drilied  10/7/86 Coordinates N 34881.1 E 14170.8
Boring Method Casing Driver Ground Surface Elevation 6103.95
e
entitahoe c’émﬁt Other
Material Description (Blows/ Inch) Tests
20 40 20 40
LB | LB
|

- TOTAL DEPTH: 102.0!
—1i 05—
-
—
1 10—
—
—1 15—
q
o
-
rd
:‘ | | _

Remarks

Logged by: T. Gulliver

Ll Lttt e it

Checked bysSaa- X

Project No.



Golden, CO

LOCATION

106P06222
Rocky Flats Plant

PROJECT

T. GQulliver

PERSONNEL

—:20

L 160

- 180

~ 200

WELL 5086

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 34881.1 FE 14170.8

6103.95°

ELEVATION: GROUND LEVEL
6105.14"

TOP OF CASING

2] DRILLING SUMMARY :

CONSTRUCTION TIME LOG:

TOTAL DEPTH Well: 96.15' Hole: 102.00' START ————F'N'SH
1] T, 11 —TA-S—K-
BOREHOLE DiameTeR 0.00' - 37.00°: 5 5/8 paTE | IME | paTE | TiME
37.“)‘ - lOZ.(D': S" DRILLING: 1986 1986
DRILLER __Boyles Brothers Drilling Co, n& 5" [10/7 10820 |10/7 } 1400
15865 W. 5th Avemue, Golden, CO casing advancer
(Arrow Drilling, Tom High)
RIG Casing advancer GEOPHYS. LOGGING: | _— — - —
BIT(S) Down hole hammer CASING:
2" stainless 10/14 1 1052 | 10/14 |_ 1105
DRILLING FLUID None
SURFACE CASING 5" x 4.13' steel w/ lockind FiTER PLACEMENT]_10/14] 1200 | 10/14 | 1440
cap
S CEMENTING: 10/14 | 1450 _|_10/14 | _1500
2| WELL DESIGN: LEVELCPMENT: | _10/23] 1355 | 10/31 ] 1045
BASIS: GEOLOGIC LOG _X_ GEOPHYSICALLOG ——_ | OTHER:
CASING STRING(S): C:CASING S=SCREEN Bentonite 10/14] 1440 | 10/14 | 1441
1 000" 2.9 <l -
3] 2.90' - 96.15' S| -

WELL DEVELOPMENT
See Well Development Summary Sheet.

casing: ¢1.2" I.D. Sch. 5 type 316 stain—

less steel, threaded and flush

jointed.

SCREEN: st 2" I.D. Sch. S type 316 stain-

less steel, threaded and flush
jointed, 0.010" wire wrap screen,
0.25' welded bottom cap.

COMMENTS:
Water encountered at 49' during drilling.

CENTRALIZERS __Type 304 stainlegs steel
85.71' - 86,95 Jop of stainless steel casing: 1.19'
92.93' - 94.10'
FILTER MATERIAL _16-40 silica sand Cave from TD to 95.15'
2.40' - 96.15'
ceMeNT __Portland Type T
0.00' - 1.60°'
oTHeER _3/8"" bentonite pellets
1.60' - 2.40'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS
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WELL DEVELOPMENT SUMMARY

DATE TIME| METHOD VOLUME |APPEARANCE COMMENTS
| Well Bore Volume = 7.86 gals.

10-23-86 1355 10 Well Bore Volumes = 78.6 gals.
Medium to dark

10-23-86 1355 Airlifted 7.8 gals. |brown -
Medium to dark

10-24-86 1150 Airlifted 7.8 gals |brown spray -
Medium to dark
brown, trace oily

10-27-86 | 1440 | Bailed 24 pals. |sheen 24/78.6 gals. purged to date
Il;kdiun rf@distf

. R t

10-28-86 | 1445 | Bailed 16 gals. | TRy SUEACLY |\ 78,6 pals purged to date

Medium to dark
. brown, no signi- _

10-29-86 0900 Bailed 24 pals. ficant change 64/78.6 gals. purged to date
Medium brown -

10-31-86 | 0840 Bailed 22 gals. highly turbid 86/78.6 gals. purged to date
Medium brown -

10-31-86 1045 Bailed — slightly turbid | Sampled

Hydro-Search, InC.  reno  Denver CONSULTING HYDROLOGISTS-GEOLOGISTS



Pzge NO. 94
12,11/87
Water Level Data
for
Rockwell (Rocky Flats)
Date Depth to Water Elevation Water Level
Measured from TOC TOC (ft) Elev. (ft)

xx Well Number: 5086

10/23/86 49.50 6105.14 6055.64
1C/27/86 49.25 6105.14 6055.89
1c/28/86 49.46 6105.14 6055.68
10/31/86 49.35 6105.14 6055.79
11/26/86 49.32 6105.14 6055.82
01/01/87 49.33 6105.14 6055.81
03/31/87 49.52 6105.14 6055.62
05/06/87 49.08 6105.14 6056.06
2£/01/87 47 .65 6105.14 6057 .49
cT/08/87 47 .00 6105.14 60358.14
¢2/03/87 47 .60 6105.14 6057.54
o8/14/87 46.40 6105.14 6058.74
09/28/87 46 .50 6105.14 6058.64
11/02/87 46.00 6105.14 6059.14
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| | e ———— LOG OF BORING NO.

' Date Drilled  10/22/86 Coordinates N 35683.1 E 13014.5
Boring Method Casing Driver Ground Surface Elevation 6123.59'
| tration
; . O letahes d”éﬁﬁr"t
1 (feet) Material Description (Blows/Foot)
) 20 40 20 40

HYSA /W4 l ‘
’ 2:0() ROCKY FLATS ALLUVIUM LI T !

0-5.0'~Cuttings. GRAVEL:
moderate brown (5YR 4/4):
sandy; 10-20% sand; poorly
sorted; limonitic; Qdry.

5.0-17.0'-Cuttings.
GRAVEL: Same as above;
abundant quartzite
boulders; dry.

17.0-20.0'-Cuttings.
GRAVEL: moderate brown
(5YR 4/4); sandy; silty:
10% sand; 20-30% gravel;
damp.

20 0% 111

i

Remarks Logg=d by: T. Gulliver

Project No.

106P06222 - Hydro—-Search, Inc.




Project:

Rocky Flats Plant

LOG OF BORING NO.

51-86

Date Drilled
Boring Method

10/22/86
Casing Driver

Coordinates N 35683.1
Ground Surface Elevation 6123.99°

E 13014.5

Elev.] Depth
(feet} (feet)

Typ

Log Material Description

enatration
esistance
(Blows/Foot)
20 40

e

20 40

Qther
Tests

20

—

20.0-22.0'-Cuttings.

SAND AND GRAVEL: moderate
brown (5YR 4/4); poorly
sorted; subangular; gravel
40%; damp.

22.0-28.0'~Cuttings.
GRAVEL: moderate brown
(5YR 4/4); sandy: silty:
10-20% sand; poorly
sorted; subangular; moist.

HMHR 5
M Il Dy

28.0-30.0'-Cuttings.
CLAY: moderate brown (5YR
4/4); 10-20% gravel:;

o

plastic; wet.

30.0-32.0'-Cuttings.

SAND: moderate brown (S5YR
4/4); 5% gravel; silty;
poorly sorted; subangular;
wet.

32.0-38.0'-Cuttings.
SILT: moderate brown (S5YR
4/4); sandy; gravelly; 20%

f— 35

sand; moderate sorting:
subrounded; 20-30% gravel;
damp.

40

38.0~45.0'-Cuttings.
SAND: 1light brown (S5YR
5/6); fine-grained; 5%
gravel:; moderate sorting;
subrounded; dry.

LR

L1 11!

IR

|

| | I I O B

| S |

|

]

|

| I O O I |

L1l

I N I

Remarks

Logged by: T. Gulliver

Checked by: Q4

Project No.
106P06222

Hydro-Search, Inc.

Page 2 of 5



' Project: Rocky Flats Plant LOG OF BORING NO. 5.

l Date Drilled 10/22 /86 Coordinates N 35683.1 E 13014.5
Boring Method Casing Driver @round Surface Elevation 61235.99'
en?tration é" er
] E Depth j Material ioti esistance oﬁa{?nt
feet)|T aterial Description (Blows/Foot)
¢ ype} Log 20 40 20 40

i 40 : Fvr i IR

| S S T O O |

45.0-55.0'-Cuttings.
BOULDER GRAVEL: pale
yellowish brown (10YR
6/2) ; abundant quartzite
and quartz sandstone; dry.

|

1

55.0~74.0'=Cuttings.
BOULDER GRAVEL: same as
above; silty; damp.

L1 1.1

Remarks Logged by: T. Gulliver
Project No.

106206222 Hydro—-Search, Inc.
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Project: Rocky Flats Plant LOG OF BORING NO. sis

Date Drilled 10/22/86 Coordinates N 35683.1 E 13014.5
Boring Method Casing Driver Ground Surface Elevation £123.99'

enetration Cw ar
Depth . Material Description esistance °ﬁ;{?"'
(Blows/Foot)
(feet) 20 40 20 40
IR Fornr

)

| |

|

1T411111111

|

74.0-78.5'-Cuttings.

CLAY: moderate brown (5YR
4/4); sandy; silty:
subplastic; damp.

LARAMIE FORMATION

78.5-81.0'-Cuttings.
CLAYSTONE: 1light brown
(5YR 5/6);: silty; damp.

80
Remarks Logged by: T. Gulliver

LA 1l

Project No.

Hydro—-Search, Inc.

06P06222




Rocky Flats Plant LOG OF BORING NO. ;s

Date Drilled 10/22 /86 Coordinates N 35683.1 E 13014.5
Boring Method Casing Driver Ground Surface Elevation 6123.99'

J Depth S98tahes c‘gaeﬂt
Jvep i
(feet){Typ Material Description (Bb;g,,:%oc}) 20 ?40

80 L
g 81.0~94.0'~Cuttings.
SILTSTONE: 1light olive
brown (5YR S/6); minor
Claystone; damp.

i

Jd

|

]

L1 1]

TOTAL DEPTH: 94.0'

11 1.1

Remarks Logged by: T. Gulliver

Project No.

106P06222 Hydro-Search, Inc.




Golden, CO

LOCATION

106P06222

PROJECT

T. Gulliver

PERSONNEL

Rocky Flats Plant

LOCATION or COORDS:
N 35683.1

E 13014.5

WELL __31-86

WELL CONSTRUCTION SUMMARY

6123.99'
6126.51"

ELEVATION: GROUND LEVEL
TOP OF CASING

o] DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

DRILLING FLUID __None

TOTAL DEPTH Well: 79.06' Hole: 94.00' TASK M M
BOREHOLE DIAMETER —.3 5/8" DATE | TIME DA&E TIME
DRILLING: 1986 1%

oRILLER _Boyles Brothers Drilling Co, .gaézauasmg 1072210830 |_10/22{ 1700

15865 W._5th Avenue, Golden, CO ancer

(Arrow Drilling, Tom High)
RIG Casing advancer GEOPHYS. LOGGING: | __— h— — —
BIT(S) Down hole hammer CASING:

2" stainless |_10/23{_1150 (_10/23{_1200

SURFACE CASINGM&Sﬁl_Wle
ap

FILTER PLACEMENTY_10/23|_1200 |_10/23] 1430

. 10/23f 1505 10/23| 1510
CEMENTING:
WELL DESIGN: CEVELOPMENT: 10/27] 1230 | 11/7 | 1420
BASIS: GEOLOGIC LOG _X_ GEOPHYSICAL LOG ___ | OTHER:
CASING STRING(SY: C=CASING S=SCREEN Bentonite 10/23) 1440 | 10/23] 1445
0.00"' _4.83' CI - _10/23]_1050 |_10/23f 1150 _
4,83 79.06' Sl -

WELL DEVELOPMENT
See Well Development Summary Sheet.

A casie: ¢i_2" L.D. Sch. 5 type 316 stain-

c2 less steel, threaded and flush

c3 _jointed.
c4

SCREEN: St 2" I.D. Sch. S type 316 stain-

s2 _less steel, threaded and flush
s3 _jointed, 0.010" wire wrap screen,

sS4 0.25' welded bottom cap.

1 centrALizERs __Type 304 stainless steel

72.58' - 73.82°

COMMENTS:
No water encountered during drilling. :

!

: FILTER MATERIAL .32-%42 silica sand

4.00' - 80.30'

Cave from TD to 85'

co—

CEMENT _Fortland Type T

0.00' - 3.10'

[~ 100

OTHER __3/8" bentonite pellets
3.10' - 4.00'
80.30' -~ 85.00'

HYDRO-SEARCH renosoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



WELL 286
WELL DEVELOPMENT SUMMARY
DATE TIME | METHOD VOLUME |APPEARANCE COMMENTS
! Well Bore Volume = 3.76 gals.
10-27-86 1230 10 Well Bore Volumes = 37.6 gals.
Light brown
10-27-86 1230 Airlifted 3.76 gals. ]| spray —
Light brown,
10-30-86 | 1525 Bailed 7 gals. slightly turbid | 7/37.6 gals. purged to date
Light brown,
11-3-86 1105 Bailed 9.5 gals. | slightly turbid | 16.5/37.6 gals. purged to date
"~} Light brown,
11-5-86 1055 Bailed 9.5 gals. slightly turbid | 26/37.6 gals. purged to date
Light gray,
11-6-86 1341 Bailed 9.0 gals. | slightly turbid | 35/37.6 gals. purged to date
11-7-86 1420 | Bailed — Clear Sampled
Hydro-Search, InC.  reno e Denver - - CONSULTING HYDROLOGISTS-CEOLOGISTS




Page No. 95
12,.1/87
Water Level Data
for
Rockwell (Rocky Flats)

Date Depth to Water Elevation Water Level
Measured from TOC TOC (ft) Elev. (ft)
*x Well Number: 5186

10/27/86 58.17 6126.51 6068. 34
10/29/86 52.89 6126.51 6073.62
10/30/86 47 .50 6126.51 6079.01
11/03/86 55.83 6126.51 6070.68
11/05/86 60.73 6126 .51 6065.78
11/06/86 61.88 6126.51 6064 .63
11/07/86 61.10 6126.51 6065.41
11/26/86 60.88 6126.51 6065.63
cL/01/87 62.69 6126.51 6063.82
02/23/87 61.60 6126.51 6064 .91
03,/,31/87 56.85 6126.51 6069 .66
05/06/87 53.75 6126.51 6072.76
06/01/87 46 .90 6126.51 6079.61
07/08/87 47 .50 6126.51 6079.01
08/03/87 50.00 6126.51 6076.51
08/19/87 50.80 6126 .51 6075.71
c9/28/87 77.50 6126 .51 6049 .01
11/02/87 58.90 6126.51 6067 .61



INDEX OF DATA

Boring No.: 52-86

Completed as well? yes

Data in File

— X

—X

Log of Borehole
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l Project: Rocky Flats Plant LOG OF BORING NO. s2-s¢
Date Drilled %%gg;gg and 11/17/86 to Coordinates a 35714.8 E 13010.8
Boripg Method Casing Driver/NC Core ‘Ground Surface Elevation 4124.00'
engqtration eN 4 Other
Elev.] Depth ~ ealstance oﬁ§nt o
' (feet] (feet) Material Description (Blows/Foot) Tests
20 40 20 40
' o ROCKY FLATS ALLUVIUM rrrrtpr et
~ 1
- 0-7.0'=Cuttings. -
- GRAVEL: moderats brown and
. (5YR 4/4); 20% sand;
- limonitic; poorly sorted; -
- angular; dry. -
§ 5 ’
' 7.0-16.0'=Cuttings. -
= GRAVEL: moderate brown
- (5YR 4/4); 20% silt; -
] poorly sorted; angular; -
l dry to damp.
' — 10— N
" — Perched water table at =
l - 12.0°. -
- e
' — 15~ -
— 16.0-20.0'=Cuttings. -
_ GRAVELLY SANDY SILT: -
moderate brown {5YR 4/4);
— silty; 20% gravel; 30% hn
' N sand; angular; moist. -
— -
. — l -
420 BEEE ENEEEN =
l Remarks Logged by: T. Gulliver and T. Murphy Checked by: ‘\‘\‘A\‘«
Project No.
' 106P06222 Hydro—-Search, Inc. Page 1of 8



LOG OF BORING NO. 52-8s

Coordinates x 35714.8 £ 13010.8
Ground Surface Elevation g124.00'

enetration CWier Other

- tance onfent

Elev.] Depth ™ i esis 5? Tests

(feet] (feet)[Type] Log Material Description (Blo;g/F?‘%) 20 40
| BRI | BRI

Project: Rocky Flats Plant

; 10/20/86 and 11/17/86 to
Date Driiled 11750786

Boring Method Casing Driver/NC Core

20.0-22.0'-Cuttings.
GRAVELLY SAND: moderate
yellowish brown (10YR
5/4) ; poorly sorted;
subangular; moist.

22.0-29.0'-Cuttings.
GRAVELLY SILTY SAND: Same
as above; 30% gravel; wet.

| 1 S O O O

29.0-30.0'-Cuttings.
CLAY: moderate yellowish .
brown (10YR 5/4); 10-20% -
gravel; plastic; moist.

30.0-32.0'~Cuttings.
SAND: moderate brown (5YR =
4/4): silty and gravelly;
20% gravel; 30% sand;

subangular; damp. -

— DS 32.0-33.0'-Cuttings.

- Q o GRAVELLY SANDY SILT: ]

°0 moderate brown (SYR 4/4); -
- e 20-40% boulders; poorly _
- —~s\_J] \sorted; damp.

55 pQ:e 7]
.'Q 33.0-57.0'~Cuttings. -
- 5 o GRAVEL: moderate yellow-
.o ish brown (10YR S/4); n
abundant quartzite, -

R G s G U0 E I e T E e

sandatone and pink
granitoids; sandy:; poorly
sorted; subangular; damp.

¥ L1t
Remarksc Iogged by: T. Gulliver and T. Murphy Checked by:

Project No.
106P06222

Hydro-—Search, Inc. Page 2 of 8




Project: Rocky Flats Plant LOG OF BORING NO.

Date Drilled {?%8532 and 11/17/86 to Coordinates q 35714.8 E 13010.8
tion .00!
Boring Method Casing Driver/NC Core Ground Surface Elevation ¢124.00

engtration c)gagrr“

) eslstance
Elev.] Depthisa BGre Material Description (Blows/Foot)
8 20 40

(feet) (feet) 20 40

— - I LI
40 jﬁsn; RELELIR J J

57.0-59.0'-Cuttings.
GRAVEL: moderate yellow-
ish brown (10YR 5/4);
sandy; 25% fines: sub-

angular; damp.

59 . 0-69 . 0 ' -Cutting. °

GRAVEL: moderate brown

(SYR 4/4); abundant

quartzite and sandstone
boulders; poorly sorted;
subangular; damp. ) |

Remarks Logged by: T. Gulliver and T. Murphy
Project No.

106P06222 Hydro-Search, Inc.
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Project:

Rocky Flats Plant

LOG OF BORING NO.

(SYR

69.0-70.0'-Cuttings.
GRAVEL:

moderate brown
4/4); silty; poorly

sorted; subangular; damp.

3/2)
mica

72.0
CLAY

plas

damp.

damp.

LARAMIE FORMATION

danp.

76.0-80.0'-Cuttinq..
CLAYSTONE AND SILTSTONE:
light olive gray (5Y 5/6);
interbedded; subplastic;

70.0-72.0'~Cuttings.
CLAY:

grayish brown (5YR
; sandy; carbon and
common; plastic;

-76.0'-Cuttings.
STONE: 1light olive

brown (5Y 5/6) to light
olive gray (5Y 5/6):

tic to subplastic;

i

52-86
Date Drilled {?558738 and 11/17/86 to Coordinates x_35714.8 E 13010.8
Boring Method Casing Driver/NC Core Ground Surface Elevation ¢124.00°'
-
enetration é” r Other
Elov.‘ Depth Material Do iotl esistance oﬁ§nt Tests
t] (feet) aterial Description (Blows/Foot)
(fee 20 40 ] 20 40
| B ) TV T

| |

|

Ll i 111

L4 1.1

. Gulliver and T. Murphy

Project No.

106P06222

Hydro-Search, Inc.




LOG OF BORING NO. s2-86

Project: Rocky Flats Plant
Date Drilled %%%8732 and 11/17/86 to Coordinstes & 35714.8 E 13010.8

Boring Method Casing Driver/NC Core
IR

Ground Surface Elevation 6124.00'

.J Depth
‘E,l:.vJ (f.o%t)

Material Description

=
engiration

esistance

(Blows/Foot)
20 40

egﬁigsg Other

Tosts
20 40

30

80. 0-88. 0 ' -cutting' .
SILTSTONE AND CLAYSTONE:

’ dusky yellow (5Y 6/4):

nonplastic; damp.

I

88.0-93.0'-Sample.
Recovered 4.0/5.0'=80%,
RQD=2.,0/4.0'=50%.
SILTSTONE: yellowish gray
(5Y 7/2) stained in bands:
dark yellowish orange
(10YR 6/6); sandy:; trace
clay; beds 1-3" thick of
silty sandstone; apparent
dip of 10-15°; iron
nodules present; soft;
damp.

1

93.0-98.0'-Sample.
Recovered 1.7/5.0'=34%X,
RQD= 1.7/1.7'=100%.
CLAYSTONE: light olive
gray (5Y 5/2); stained
along fractures moderate
yellow (5Y 7/6); trace
silt; bedding dipping 15-
20°; some bedding plane
fractures with iron
stains; also present
subvertical fractures;
some stained; soft; damp.

TVl

r

ey

1SRRI

| I 1 T T R Y O Y T [ Y N T O O T O O T O O O O B B B B O

| I O I

Remarks

Logged by: T. Gulliver and &. -Murphy

Checked by:

Project No.

106P06222

Hydro—-Search, Inc.

Page 50of 8



LOG OF BORING NO. s2-s¢

Date Drilled 10/20/86 and 11/17/86 to Coordinates & 35714.8 E 13010.8

Project: Rocky Flats Plant

11/20/86
Boring Method Casigg%Driver/Nc Core Ground Surface Elevation ¢124.00°
enetration Cw 4 Other
Elev. Dooth% ~ esistance oﬁ§nt Test
(feet] (feet)[Typel Log Material Description ‘Bb{o""%‘b" 20" 40 sts
i

10U - — | L LI
- 4 98.0-101.5'~Sample.
Recovered 2.7/3.5'=77%,
RQD=0.6/2.7"'=228%.
CLAYSTONE: 1light olive
gray (5Y 5/2) grading to
grayish red (SR 4/2) to
yellowish gray (5Y 4/2):
highly fractured and
stained; iron stained
fractures are subvertical
60°; lower portion of core
beconing more silty.

101.5~106.5*'~-Sample.
Recovered 0.4/5.0'=8%
RQD=0/0.4"'=0%.

SANDSTONE: 1light gray (N
7/90):; medium to very fine-
grained; 10-20% mafics;
mostly quartz; silica -
cement; hard; damp to wet.

106.5-108.5'-Sample.
Recovered 0.0/2.0'=0%.

lllllllllllllllll||

108.5-111.5'-Sample.
Recovered 0.8/3.0'=27%.
RQD=0,0/0.8'=0%.

SANDSTONE: same as 101.5-
106.5' with dark yellowisH
orange stained siltstone
(10YR 6/6) interbedded
with sandstone; medium to
fine-grained; very silty;
cross-bedded; hard; damp.

]

Ll 1l

111.5-114.5'~Sample.
Recovered 1.0/3.0'=33%.
RQD=0.0/3.0'=0%.

SANDSTONE: same as above:
light gray stained in
band; dark yellowish
orange (at high angles 60-
70°); very silty and
clayey; bedding appears to =
be similiar to staining:; -
soft; damp to wet. -

NN NN

Remarks Logged by: T. Gulliver and T. Murphy

Hydro-Search, Inc.

Project No.
106B06222




Project: Rocky Flats Plant LOG OF BORING NO. 52-86

Date Drilled ! 8732 and 11/17/86 to Coordinates a 35714.8 E 13010.8
Boring Method Ground Surface Elevation ¢124.00°'

P T TR
ov. D NaroRGranih S~
(feet] (feet)[Typel Log Material Description (Bb;voa/F%t) 20 40

12U Fr i 1 LB L
114.5-118.0'~Sanple.
Recovered 3.0/3,5'=86%,
RQD= 0/3.0'=0%.

SANDSTONE: yellowish gray
(5Y 7/2); medium to very
fine~grained; interbedded
with silty sandstone and
clayey siltstone; dark
yellowish orange stains
{10YR 6/6) throughout:;
appears in bands at 60-70°
from horizontal; soft;
damp.

118.0-123.0'~Sanple.
Recovered 3,0/5.0'=60%.
RQD=2.,7/3.0'=90%.
SANDSTONE: yellowish gray
(SY 7/2): bounded with
dark yellowish orange
(10YR 6/6); fine to very
fine-grained; grades into
silty sandstone, sandy
siltstone and clayey
siltstone; beds are 0.3~
0.8 ft. thick; bedding is
dipping 35°-40° from
horizontal; some cross
bedding; cut and f£ill
structures; banding of
iron stain follows
bedding; soft; wet.

123.0-128.0'~-Sample.
Recovered 4.0/5.0'=80%.
RQD=3.4/4.0'=85%.
SANDSTONE: same as above;
dips of bedding at 40-45°;
wet.

| I T T T S WO S O O O O O OO O O O |

i 1 111

U |

i

128.0-133.0'~-Sample.
Recovered 1.3/5.0'=26%.
RQD=1.0/1.3'=77%.
SILTSTONE: yellowish gray
(5Y 3/2):; banded iron
stain; sandy; sand

Clayey layers:; soft; wet.

U O O O O O

|

I | {1 1 111
logged by: T. Gulliver and T. Murphy (hecked by:

Project No.

106806222 Hydro—-Search, Inc.




Project: Rocky Flats Plant LOG OF BOR]NG NO. 52-86

Date Drilled }9/2 0/86 and 11/17/86 to Coordinates 35714.8 E 13010.8
Ground Surface Elevation 6124.00'

Boring Method Casing Driver/NC Core
on tntlo Cygﬂ%t Other

~ stance
Material Description (nguF“ﬁ Tests

20 40 20 40
rvT T T T T 71

133.0-136.0'~-Sanmple.
Recovered 2.8/3.0'=93%.
RQD=0.6/2.8'=21%,
SILTSTONE: similiar to
above with alternating
layers of sandy siltstone
- and clayey siltstone; dark
gray (N 3/0) with
occasional dark yellowish
orange (10YR 6/6) layers;
wood fragments; highly
fractured; bedding appears
to be at very high angles
(40-60°); firm; damp.

1 i1 4.1.1

136.0-~141.0'~-Sample.
Recovered 1.6/5.0'=32%.
RQD~(0.6/1.6'=38%.,
SILTSTONE: same as above;
calcareous cement; dark
gray (N 3/0) layser of
laminated siltstone and
fine-grained sandstone;
light gray (N 5/0) to dark
gray (N 3/0); hard; damp.

[

P 1 11

141.0-145.0'~-Sample.
Recovered 4.2/4.0'=105%.
RQD=2.,0/4.2'=97%.
SILTSTONE: same as above.

| . |

145.0-149.0'~Sample.
Recovered 2.3/4.0'=57%.
RQD=2.0/2.3'=87%.
SILTSTONE: dark gray (N
3/0); clayey: some
sandstone beds (.2 to .4'__
thick):; sandstones and
silty, very fine to fine-
grained; color change to
nediun light gray (N 5/0);
$0-60° aip; firm; damp.

Ll

149.0-154.0'~Sample.
Recovered 3.5/5.0'=70%.
RQD=2.0/3.5=57%.
SILTSTONE: same as above.

1 1 1 11

]

TOTAL DEPTH: 153.50'

1

Remarks Logged by: T. Gulliver and T. Murphy

Pr t No.
ohclospgszzz Hydro-Search, Inc.




LOCATION ____ Rocky Flats Plant -

PERSONNEL

PROVECT ___ IO6P06222

-0

500

WELL —22-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 35714.8 E 13010.8

6124.00'
6126.69"'

ELEVATION: GROUND LEVEL
TOP OF CASING

VLIS SIS ELA I LIIIITIIN I,

IS 1SIIS S LIS s

PR

9 QUQ°(-,.’

IS LLL IS IS SIS SIS IP IS
°

LS LSS LIS IS ST Y s

319

AN

1

77777

L LLLLLLLL Pl
SIS E P11 LI ILTIS IS s

1iye

DRILLING SUMMARY:

TOTAL DEPTH Well:125.65H0le: 155.80"
BOREMOLE DIAMETER ' -76,00': 5 5/8"

CONSTRUCTION TIME LOG:
START LALIE L

Iax F | e | pare | mue

V%

7

.

[N
gy

W%

HY
i

76.00 - 153.20' : 4 3/4" | omiLLing: .
ORILLER 114 5 5/8" casingll0/2010820 |10/20}1455
15865 W, Sth Ave., Golden, 00  |34VARCAL _  11/17{1500 |11/19]1600
(Robert Roach) Reaming 172010900 f11/24} 1000
‘ GEOPHYS Losame:|_— | _— = —
: > CASING:
76.00'-155.80"': Corine bit. 5" gres] 1072010820 1 10/208 1435
omiLLING ALUID L Aix/Vater mist and | 2" stainless [11/2610000 | 11/26f 0930
11-22 bentonite mud.
1172610930 fL1/26 | 1500
RFACE CASINGW FLTER PLACEMENT{L1/26 11/26 | 1500
b CEMENTING: 11/26[1600 f11/26 | 1730
WELL DESIGN: CEvELOPMENT: . —
8asis: 6zoL0Gc Loe X eeoPvYsicaL Loe . | ommen:

CASING STRINGIS: CsCASING SsSCREEN

_Bentonite  f11/26] 1500 f11/26 | 1600
11/25| 1145 111/251 1200

00" 73.45'CL -

g
:

Wmm

WELL DEVELOPMENT
e Sheet .

SCREEN: SI 2" 1.D. Sch. S ] 3

CENTRALIZERS ke

CASING: CI S" 1.D. steel _ll_!g mh

c2 2" L.D. Sch. 5 type 316 gtain-
less steel, threaded

jointed.

Jess steel, threaded and flysh
jointed, 0.010" wire wrapped
_ screen, 0.25° welded bottom cap.

COMMENTS:

Well built throu il i

11/22-Used bentonite mud drillince

OTHER
85.00' - 90.00'

mLTER MaTeRAL L840 silica sand :
87.00' - 125.80' fluid.

cenent Fortland Type 1 11/25-Washed hole with 2400 gallons
m-ss.oo' of water

11/26-Pulled 4" casing & lost 18.05

ft of casing in hole. Broke off

128.00' - 147.00'

from 129.0 - 147.0

HYDRO-SEARCH renoeoewver

CONSULTING HYDROLOGISTS-GEOLOGISTS



Date
Measured

xx Well Number:

12/11/86
12/12/86
12/15/86
01/01/87
02/23/87
03/31/87
05/06/87
06/01/87
07/08/87
08/03/87
08/18/87
09/28/87
11/02/87

96

Water Level Data

for

Rockwell (Rocky Flats)

Depth to Water

from TOC

5286

64 .64
70.05
68.90
68.79
68.10
68.56
68.60
68.20
68.20
. 67.50
68.90
67.40
67.70

Elevation

TOC (ft)

Water Level
Elev. (ft)

6126.69
6126.69
6126.69
6126.69
6126.69
6126.69
6126.69
6126.69
6126.65
6126.69
6126.69
6126.69
6126.69

6062.05
6056.64
6057.79
6057.90
6058.59
6058.13
6058.09
6058.49
6058.49
6059.19
6057.79
6059.29
6058.99



INDEX OF DATA

Boring No.: 54-86

Completed as well? yes

Data in File

X Log of Borehole

X Well Construction Summaries

Well Development Summaries
Hydraulic Conductivity Test
and Results

X Packer Test Data and Results

X Water Level Data

Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT

ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT

DECEMBER 31, 1987

APPENDIX E



Project:  Rocky Flats Plant LOG OF BORING NO. s

Date Drilled 9/22/86, 10/9/86 Coordinates N 32292.9 E 15216.1
Boring Method Casing Driver/NC Core Ground Surface Elevation 6103.39

Glov: D'p")‘ AT Material Description ém‘; sithes &&%f 1(?;::3’
t (feet . s/ inch) : :
eet yp 20 40 ] 20 40

0 LR L

ROCKY FLATS ALLUVIUM

0-5.0'~Cuttings.

BOULDERS: moderate brown
s00°o1 (S5YR 4/4); 70% quartzite
001 boulders; ~30% sandy silt;
,0()5.] iron staining; poorly

719« C] sorted; unconsolidated:;
dry.

L a4

]

Ll 1.l

5.0-8.0'-Cuttings.
GRAVELS: " moderate brown
(5YR 4/4); granite and
quartzite pebbles and
cobbles; 20-30% quartzite
boulders; some silty sand;
iron staining; poorly
sorted; unconsolidated;

dry. i |

1.1 11

8.0-15.0'-Cuttings.
BOULDERS: granite and
quartzite.

| |

15.0~-32.0'~Cuttings.
GRAVEL: moderate brown
(SYR 4/4): granitic
pebbles and cobbles;
silty:; 5% granitic
boulders; poorly sorted;
unconsolidated; damp.

Remarks Logged by: T. Gulliver & L. Pivonka Checked by
I . N
Project No.

106206222 Hydro—Search, Inc.




Project: Rocky Flats Plant

54-86

LOG OF BORING NO.

E 15216.1
6103.39

éxmaf

20 40

Coordinates N 32292.9
Ground Surface Elevation

Date Drilled 9/22/86, 10/9/86
Boring Method (Casing Driver/NC Core

Depth .-c-

(teet)[Type L

Filstahee

(Blows/Inc
20 43’

Other
lev. Tests

feet Material Description

20 L PP

'

32.0-34.0'-Cuttings.
GRAVEL: moderate brown

SO G e

s
s

AATEN P A U ARy =1 X DRV SRS LA Y bt B AT B ATt
b h

9e O

X P

Remarks

Logged by: T. Gulliver & L. Pivonka

Project No.
106P06222

(5YR 4/4);: 30-40% granite
and quartzite cobbles and
boulders; some silty sand;
poorly sorted;

unconsolidated; moist.

34.0-36.0'-Cuttings.
SILT: dark yellowish
orange (10YR 6/6); sandy:
very fine-grained;
moderate sorting;
unconsolidated; moist.

LARAMIE FORMATION

36.0-49.5'-Cuttings.
CLAYSTONE: 1light olive
gray (5Y 5/2); some dark
Yellowish orange (10YR
6/6) mottles; weak
lamination; damp.

Hydro-Search,

Lol Lt bt e bbb dl

Checked by: o

\

Page 2 of 5



&

Project:

Rocky Flats Plant

Date Drilled 9/22/86, 10/9/86
Boring Method (asing Driver/NC Core

lev.] Depth
eet) (feet)

yp

Material Description

LOG OF BORING NO.

Coordinates N 32292.9
Ground Surface Elevation 6103.39

on,t ation
esistance

(Blows/ inch)
20 40

E 15216.1

&&gﬁt'

20 40

54-86

Other
Tests

40

LU
!

L
I.III

Lol

60

Remarks

49.5-50.0'~Cuttings.
CLAYSTONE: brownish gray
(S5YR 4/1); weak lamina-
tion: damp.

50.6-55.6'-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: medium gray (N
5) and light olive gray
(5Y 6/1); greasy; some FeO
partings/stringers; trace
of carbonaceous partings;
moist.

55.6-60.6'-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: 1light olive
gray (SY 6/1): greasy:
abundant FeO mottling;
heavy concretions of FeO
from 57.2-57.6'; woist.

R

Logged by: T. Gulliver & L. Pivonka

Project No.

106P06222

Hydro-Search,

LI

Inc.

BRI

il

R U 0 W0 O O O O I O

Ll il

Checked by:

Page 3 of 5




Date Drilled 9/22/86, 10/9/86
Boring Method ' Casing Driver/NC Core

Coordinates N 32292.9
Ground Surface Elevation 6103.39

Material Description E::l‘j,?::,; &M, . Tests
20 40 20 40
T1 11 1T T 1T T

E 15216.1

'60

TN NN TN R

o
o

Remarks

60.6-65.6"'-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: 1light olive
gray (5Y 6/1); greasy;
abundant FeO mottling and
concretions; mottling and
concretion content
increases with depth;
moist to wet.

65.6-70.6"'-Sample.
Recovered 5.0/5.0'=100%.
SANDY CLAYSTONE: 1light
olive gray (5Y 6/1) to
medium dark gray (N 4);
some fine-grained sand:
heavy FeO concretions from
65.6~-65.9'; sand content
increases with depth;
moist.

70.6-73.6'-Sample.
Recovered 3.0/3.0'=100%.
SANDSTONE: dark gray (N
4) to dark yellowish
orange (10YR 6/6); clay-
rich; very fine-grained:;
<1.0'0f interval is free
of clay; well sorted;
moist to wet.

73.6-75.6'-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: medium dark
gray (N 4); greasy
claystone with trace of
FeO stringers; moist.

75.6-80.6"'-Sample.
Recovered 5.0/5.0'=100%.
SANDSTONE: medium gray (N
5); fine-grained; some
clay; clay content
decreases with depth:
trace CaCO03; well sorted;
wet.

Logged by: T. Gulliver & L. Pivonka

P No. f ‘
Hydro-Search, Inc.

RN REE NN

hecked by D |




Project:

Date Drilled 9/22/86, 10/9/86
Boring Method Casing Driver/NC Core

tev.] Depth
&Qet (teet)[Typef Log

Rocky Flats Plant

Material Description

LOG OF BORING NO. s

Coordinates N 32292.9 E 15216.1
Ground Surface Elevation 6103.39

wnianes | YNgR | ae
(Blows/ inc : ' _
20 4('3‘ 20 40

X
>

[00]

lllnlllnfjlllanlL

O

el a1

i

ll?‘

100

80.6-84.7'~-Sample.
Recovered 3.9/4.1'=95%.
SANDSTONE: medium dark
gray (N 4); fine-grained:
some clay-rich sandstone
and pure clay interlayers;
interlayers are grada-
tional and account

for 20% of the interval;
wet.

84.7-89.6'-5ample.
Recovered 3.4/4.9'=69%.
SANDY CLAYSTONE: medium
dark gray (N 4); 20-30%
fine-grained sand; sand
content varies
gradationally through this
interval; moist to wvet.

TOTAL DEPTH: 89.6'.

Remarks Logged by: T. Gulliver & L. Pivonka

Project No.
106P06222

LI UL

Hydro-Search, Inc. Pages of 5



Golden, CO

LOCATION

106P06222
Rocky Flats Plant

PROJECT

PERSONNEL T, Gulliver, L. Pivonka

N
NN

r

UMMM

l
&
DLLOMIBMIN

=~ 100

|
{

17
s%
7
7z
Z
7
7
7

N

AN ()

MN

MBI

DOIMNMM

DN

ZALMHHTTIIDNINN

'S
b0,
o~

i

i

[HHNNHNHHHI
Ly )h'l‘l'l'l!l

|
|

LOCATION or COORDS:
N 32296.9 E 15216.1

as

WELL _ 34-86

WELL CONSTRUCTION SUMMARY

ELEVATION: GROUND LEVEL —0103.39°

6105.03’

TOP OF CASING

U0l

d DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

ToTAL DEPTH Well: 85.25' Hole: 97,00° START FiNISH
. - - TASK .

BOREHOLE DIAMETER 0.00' - 49.50': 5 5/, PATE | TIME | DATE TIME

49.50' - 97.00': 4 3/4" DRILLING: 1986 1986

DRILLER _Boyles Brothers Drilling Co. 8" casi 9/22 | 1210 | 9/22 | 1655

15865 W. 5th Avenue NC Core 10/9 (1249 {10/10 { 1100
Golden Tom High, Ji Reaming __ [10/13{ 1222 |10/13 | 1056

R!Goﬁ.()xgiég-.ggéli Casing_&va.ﬂc_ﬁr, 49-50"97.0 GEOQPHYS. LOGG'NG- - - - -

eir(s) —0.00' - 49,50 : down bole hamer | casine:

49.50' = 97,00': Carbide bit, tricone bit | 5" steel 9/22) 1210 | 9/22 | 1655

DRILLING FLUID _DON€ 2" stainless [ 10716 1215 { 10/i6 |_1245

SURFACE cAsxns(S:"Dx 49.70'steel w/ locking | FiLTER PLacEMENT]10/16 ] 1209 | 10/16 | 1415

g
—oreiom CEMEMNTING: 10/16 | 1550 | 10/17_| 0946
) LEVELCPMENT:

BASIS: GEOLOGIC LOG _X_. GEOPHYSICALLOG ___ | OTHER:

CASING STRING(S): C=CASING S=SCREEN Bentonite | _10/161 1415 ) 10/16 | 1550
0,00"  47.70' C] - 10/16| 1145 | 10/16 | 1209
0,00" - 75,43" C2 -

75.43'- 85.24' _S] -

Ly

LYy

WELL DEVELOPMENT

cAsING: C1_5" I.D. steel surfa i
c2 2" 1.D. Sch. 5 type 316 stain~

less steel, threaded and flush
jointed.

1

SCREEN: st 2" I.D. Sch. 5 type 316 stain~

!

less steel, threaded and flush
jointed, 0.010" wire wrap screen
0.25' welded bottom cap.

COMMENTS:
Water encountered at 32' during drilling.

CENTRALIZERS None (See ccnments)

Top of stainless steel casing: 1.64"'

FILTER MATERIAL 3242 silica sand
74.20' - 85.75'

Cave from D to 89.60'

1 ceMent Eortland Type 1
0.00'- 72.00'

{ orner _3/8" bentonite pellets

72.00' - 74,20'

85,75' - 89,6Q'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



TTIT INTER:

<

RELCW & I

VL E Y S AP
METERIAL TE"" EX ARAFAHDOE CLAYS

TERFTH TOD WATER (FEET BELOW G.b.): ?Qnﬁﬁ

B B N T
TARDY L) (M =

13T FL/T OTES
G = INJECTION RATE = 00027077 (FEETZ/MIN?
L o= LENGTH OF TEST INTERVAL = 10.03F FEET
TEST IMTERVAL IS BELOW WATER TARLE
HEAD = DERTH TO MHY&} + BAGE HEIGHT
: ® D.EL o= 44, 5%
o= BOREHOL
. = HYDRAULIC CONMDUCTIVITY = HUE% FT/MIN
H = .OQQOOG”U CM/SEC
LT OTEST

RATE = .O031003F (FEETT/MIN
TEST INTERVAL = 10.07 FEET
15 BELOW WATER TAELE

TTO WATER + GAGE HEIGHT
E FRESSURE (IN FEET)

[_ a2 ] =
TEST INTERVAL IS5 BELDW WATER TaARLE
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET
TRL00 + 4,90 + LS00« 2031 44,99

-t ais w

RDFEHDLE RADIUS = .16 FEET

-—r

i

2
!

HYDRAULIC CONDUCTIVITY = .000Q0087 FT/MIN
o= Q0000034 CM/SEC

H



G.B.rz &3, 00

FMRTERIAL TEST RAFaRoE CLAYSTOME
DEFTH TO WATER (FEET BELOW B.5.): DE.00

iy W -4 §

B omr e e e e L_I\J(__...)

R (LY (H) R

& = INJECTIOH TE = 00010873 (FEETIZ/MINM:
L = LEMGTH CF TEST INTERVAGL = 10,05 FEET
TEST INTERVAL 15 BELOW WATER TABLE
HEAD = DEFTH TO WATER + GAGBE HEIGHT

¥ AIE] : (IN FEETY
CARIEE S g0 o D, EL =

FEET

LA
a s L0

k= HYDRAULIC CONDUCTIVITY =
b
F2/T TEST
O = INJECTION RATE = 00078523

L o= LENGTH OF TEST INTERVAL =

TEST INTERVAL IS BELOW WATER TABLE

HEAD = DEFTH TO WATER + GAGE HEIGHT
+ BAGE PRESSURE (IN FEET)

TEST INTERVASL = L

o= JENGTH CF T .
TEST INTERVAL I8 BELOW WATER TaBL
HEAD = DEFTH TO WATER + GAGE HEIGHT

+ GAGE FRESSURE (IM FEET)

=  IZ2.00 + 4.90 + T80 % 2031 0=

BOREHOLE RADIUS = .16 FEET

n
i

,.
]

ko= « DOOOOO0 S

44,99

HYDRAULIC COMDUCTIVITY = (00000012 FT/MIN

CM/8EC



TEST ANALYSISH
NC. 54—
-

MO. 106FOSE

1 [
TEST INT L BEL 1 . 0
MATERIAL TE:‘ ARAFAHOE SANDE

H A FfED
DEFTH TO WATER (FEET BELOW G.S.): I2.00

& L
B = emm e | N (e )
IyAL G F

8T FL/3 TEST
L= INJECTION RATE = (00148924 (FEETI/MIM
L = t ENGTH 0OF TEST INTERVAL = 10,03 FEET
TEET INTERYVAL IS RBELOW WATER TaARLE
HEAD = DERTH Tn V“lFF + GAGE HEIGHTY
) e SN FEETS

Y e £ S - dé. 1A
= .1
o= SHYDRAULIC COMDUCTIVITY = (00000211 FT/MIN

Bo= 00000107 CM/SED

G o= INJECTION RATE = 00415632 (FEETI/MIN)
L = LENGTH OF TEST INTERVAL = 10,03 FEET
TEET INTERVAL IS EELOW WATER TABLE
HEAL = DEFTH TO WATER + GAGE HEIGHT

S . {IN FEET:

L= EZ;,LTH OF TEST : .
ST INTERVAL I8 RBELOW QHTER THBLt
HEAD = DEFTH TO WATER + GAGE HEIGHT
+ GAGE FRESSURE (IN FEET)
=  3F2.00 + 4.90 + .50 % 2031
R = BOREHOLE RADIUS = .16 FEET

44,59

E.o= HYDRAULIC CONDUCTIVITY = .00000097 FT/MIN
b= L OOO0O0049 CM/SED




XX

CT. 07/86
10/24/86
16727/86
16/29/86
11/03/86
11/04/86
11/12/86
11°14/86
~..17/86
i1..18/86
11/25/86
o1/01/87
05,/08/87
06,/02/87
07/13/87
08,/03/87
08/10/87
05/29/87
11702/87

98

Well Number:

Water Level Data

for

Rockwell (Rocky Flats)

Depth to Water

from

TOC

5486

I9
45
60
76

57.

73

75.

71

&7.
75.
73.
40.

41
55

38.
48,

42

40.
40.

.75
.25
.16
.60
87
.19
56&
.44
09
28
70
17
.04
.38
30
70
-10
00
70

Elevation
TOC (ft)

Water Level
Elev. (ft)

6£105.03
6105.03
6105.03
6105.03
6105.03
6105.03
6105.03
6105.03
6105.03
6105.03
6105.03
6105.03
6105.03
6105.03
6105.03

$6105.03

6105.03
6105.03
6105.03

6065.28
6059.78
6044.87
6028.43
6047 .16
6031.84
6029.47
6033.59
6037.94
6029.75
6031.33
6064 .86
6063.99
6049.65
6066.73
6056.33
6062.93
6065.03
6064 .33



INDEX OF DATA

Boring No.: 55-86

Completed as well? yes

Data in File

X Log of Borehole

X Well Construction Summaries

X Well Development Summaries

X Hydraulic Conductivity Test Data
and Results
Packer Test Data and Results

X Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 381, 1987

APPENDIX E



Rocky Flats Plant

Date Drilled 9/29/86
Boring Method (Casing Driver

LOG OF BORING NO. sz

E 15217.2

Coordinates 1

Remarks

ROCKY FLATS ALLUVIUM

0-3.0'~Cuttings.
BOULDERS: quartzite; dry.

3.0-4.0'-Cuttings. CLAY:
light brown (SYR 5/4):
silty; semi-plastic;
unconsolidated; damp.

4.0-26.0'~Cuttings.
GRAVEL: moderate brown
(5YR 4/4); granite and
quartzite pebbles, cobbles
and boulders with coarse
to very fine-grained sand;
poorly sorted:;
unconsolidated; damp.

Logged by: T. Gulliver

Hydro-Search, Inc.

Project No.

Ground Surface Elevation 6103.62

lll1l:l

(Blowal inch)
20 40

O Y T W N T T T O 1 1 O O Y|

\
Checked by: “!“‘l'.



LOG OF BORING NO.

Remarks

26.0-27.0'-Cuttings.
GRAVEL: moderate brown
(5YR 4/4); granitic
pebbles and cobbles with
very fine-grained silty
sand; poorly sorted;
unconsolidated; damp.

27.0-32.0'~-Cuttings.
BOULDERS: granite and
quartzite; damp.

32.0-33.0'-Cuttings.
BOULDER: granitic; damp.

PR

33.0-34.0'-Cuttings.
SAND: pale yellowish
brown (10YR 5/2) to pale
brown (5YR 5/2); very
fine-grained to very
coarse-grained; silty;
poorly sorted; rounded;
damp.

34.0~-35.5'-Cuttings.
CLAY: moderate brown
(10YR 4/4): sandy; very
fine-grained; quartzite
gravel at base; plastic;
moist.

LARAMIE FORMATION

35.5-36)?'—Cuttings.

CLAYSTONE: light olive
gray (5Y 5/2) and dusky
yellow (5Y 6/4); silty:
plastic; moist.

TOTAL DEPTH: 36.5!

Logged by: T. Gulliver

_llljiJlllllllllllllllllllll.Ll

Project: Rocky Flats Plant 55-86
Date Drilled 9/29/86 Coordinates N 32259.5 E 15217.2
Boring Method Casing Driver Ground Surface Elevation 6103.62
-- enetration i§r - Other
oftent
Flev. D epthBarpiare Material Description (Ba:s,?::,; éﬂf . Tests
teet) (feet) " W/ Inct 20 40
LI PP

\
crecied by: 2o |

Hydro-Search, Inc.



Golden, CO

LOCATION

106P06222

PROJECT

T. Gulliver

PERSONNEL

Rocky Flats Plant

—10

20

WELL 3586

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 32259.5 E 15217.2

ELEVATION: GROUND LEVEL £103.62"

TOP OF cAsING —_6105.81"

DRILLING SUMMARY:

40

—60

— 70

L 100

CONSTRUCTION TIME LOG:

A FINISH
ToTaL DEPTH _Well: 36.39' Hole: 36,50' TASK START B
BOREHOLE DIAMETER 5 5/8" DATE | TIME | RATE | IIM
DRILLING: 1986 1986
ORILLER __Bovles Brothers Drilling Co. gaézslcasmg 9/29 |.1120 19/29 | 1440
15865 W. 5th Averue ancer
Golden, CO (Arrow Drilline —
Rrig _Casing advancer Lom High) GEOPHYS. LOGGING: | _— — — -
BIT(S) Down hole hammer CASING:
2'" stainless | 9/29 | 1705 |9/29 1710
DRILLING FLUID None
SURFACE cAsmG%_'g'ﬁx_thi'_s;ﬁLﬂ_lmmg FILTER P.ACEMENT].9/29 | 1710 [9/30 |_1100
. 9/30 | 1105 | 9/30 1110
CEMEMTING:
WELL DESIGN: CEVELCPMENT: | _10/2 | 1600 | 10/16 |_1600
BASIS: GEOLOGIC LOG .X. GEOPHYSICALLOG —__ | OTHER:
CASING STRING(S): C:CASING S=SCREEN Bentonite 9/30 (_1100_j 9/30 _1105
0.00' 3.55' CI -
3.55' -~ 36.39' Sli -
_ _ WELL DEVELOPMENT
- - See Well Development Summary Sheet.
cASiNG: c1.2" I.D. Sch 5 type 316 stain—
less steel, threaded and flush
_jointed.
SCREEN: st 2" I.D. Sch. 5 type 316 stain-
less steel, threaded and flush
.. 1. 0.010" wi COMMENTS:
CENTRALIZERS _Type 304 stainless steel
23.81"' = 25,04 Top of stainless steel casing: 2.19'

FILTER MATERIAL 3242 silica sand

2.48' - 36.50'

cemenT _Portland Type 1

0.00' - 1.80'
OTHER __3/8" bentonite pellets
1.80' - 2.48'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



: WELL s ]
WELL DEVELOPMENT SUMMARY
DATE TIME | METHOD VOLUME |APPEARANCE COMMENTS
] Well Bore Volume = 3.35 gals.
10-2-86 1600 Airlifted 10 Well Bore Volumes = 33.5 gals.
: Light-medium :
10-3-86 1135 Bailed - 6.5 gals. |dark brown 6.5/33.5 gals. purged to date
10-6-86 1500 Bailed 5.0 gals. |Light-mediumbrowry 11.5/33.5 gals. purged to date
Light-medium
10-7-86 1350 Bailed 5.0 gals. |reddish brown 16.5/33.5 gals. purged to date
Light - medium
10-8-86 1500 Bailed 5.0 gals. | reddish-brown 21.5/33.5 gals. purged to date
Light-medium
10-9-86 1345 Bailed 5.0 gals. |brown 26.5/33.5 gals. purged to date
. Light-medium
10-9-86 1600 Bailed 5.0 gals. |brown, clearing | 31.5/33.5 gals. purged to date
Light-medium
10-10-86 | 0945 Bailed 5.0 gals. |brown 36.5/33.5 gals. purged to date
Light brown,
10-10-86 1335 Bailed 5.0 gals. |clearing 41.5/33.5 gals. purged to date
Medium to light
10-14-86 1115 Bailed 5.5 gals. |brown 47/33.5 gals. purged to date
: . Medium brown
10-15-86 0930 Airlifted —_ mist, sandy -
: Medium to light
10~-15-86 1130 Bailed 5.0 gals. | brown 52/33.5 gals. purged to date
Light brown
10-15-86 | 1500 Bailed 5.0 gals. | to clear 57/33.5 gals. purged to date
Light brown
10-16-86 1600 Bailed — to clear Sampled
Hydro-Search, INC.  Rreno e Denver CONSULTING HYDROLOGISTSGEOLOGISTS
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ABUIFER TEST DATA NELL 35-85

Type o} Aquifer Test: Bail down - Recovery
How 8 Measured: 4.5 gallon bucket

How W.L.'s Measured: Dlyspic Well Sounder
Measuring Point for W.L.'st  Top of Casing
Elevation of Measuring Point:  6115.2

Depth of pusp/airline: N/A

Start bailing: 10/21/86 Time: 13:46:00
Stop bailing: 10721788 Time: 14:00: 00
Duration of Aquifer Test: 134 sinutes

Froject No.: 108P04222
Location:  Rocky Flats Plant
Personnel: D. Pavlick, M. Bergman

TINE WATER LEVEL DATA COMMENTS

t = 4.0 ein. att’' = ¢ Static Water Level: 15.94°

i t' Kater Draw-

' Level down

0 Begin bailing
4.0 0 36,00  20.04 Stop bailing
4.5 5 35.77  19.8¢ Bailed 5 gallons
5.0 1.0 /.53 19.97
5.3 1.5 35,29 1.3
6.0 2.0 35.00 19.04
8.3 2.3 4.7 18.73
7.0 3.0 34,48 18,52
7.5 3.5 348,20 18,24
8.0 4.0 33.95 17.99
8.5 4.5 3B 17.75
3.0 5.0 3.49  17.53
10.0 5.0 33.02 . 17.06
11.0 7.0 32.57 16,41
12.0 8.0 32,10 16,14
13.0 9.0 .67 1571
14.0 10.0 3.9 15.33
15.¢ 11.¢ 30.B6 14,90
16.0 12,0 30.48 14.82
17.0 13.0 30.09 14,13
18.¢ 13.0 25.71 13.75
19.0 15.0 29.37 13.41
2.9 17.¢0 28.70 12.74
23, 19.0 28.09  12.13
25.0 21.0 27.47 1.8
27.5 3.0 26,80  10.84
29.0 25,0 26,32 10,36
31,0 27.¢ 25.87 9.91
KA 29.9 25.4% 3.50
35,0 3.0 25,035 3.09
37.0 33.0 28,49 8.73
3%.0 35.0 24.33 8.37
44,0 40.90 23.53 7.97
49,0 45.0 22.82 .86



-

.0 30.¢ 2.2 .33

5.8 S50 21,61 5.65

84,0 0.0 2,10 S.14

89.0 5.0 20.71 4,75

74.0 7.0 20,40 4.44

9.0 75.0 20.10 4,14 50% Recovered at
4.0 80.0 19.84 3.88 20,16
g9.0 g5. ¢ 19.57 3.81

94,0 §0.0 19.31 3,35

104,90 190.0 18.82 2.8

1140 - 110.0 18.43 2.47

128.0 120.0 18.10 2.14

134.0 130.0 17.86 1.90

4



Page No. 99
12/11/87
Wwater Level Data
for

Rockwell (Rocky Flats)

Date Depth to Water Elevation Water Level
Measured from TOC TOC (ft) Elev. (ft)

** Well Number: 5586

10/02/86 17.95 6105.81 6087 .86
' 10/03/86 18.08 6105.81 6087.73
10/06/86 18.41 6105.81 6087.40
10/07/86 18.34 6105.81 6087.47
' 10/08/86 18.41 6105.81 6087.40
10/09/86 18.56 6105.81 6087.25
10/10/86 19.50 6105.81 6086.31
10/13/86 18.33 6£105.81 6087 .48
I 10/16/86 18.37 6£105.81 6087 .44
11/26/86 18.63 6105.81 6087 .18
01/01/87 18.60 6105.81 6087 .21
' 05/11/87 7.15 6105.81 6098 .66
06/02/87 8.9%90 6105.81 6096.91
07/08/87 10.05 6105.81 6095.76
07/13/87 11.00 6105.81 6094 .81
' 08/03/87 7.20 6105.81 6098.61
08/10/87 ' 12.90 6105.81 6092.91
09/29/87 15.60 6105.81 6090.21
l 11/02/87 16.00 6105.81 6089 .81



INDEX OF DATA

Boring No.: £6-86

Completed as well? yoc

—

Data in File

__x  Log of Borehole
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__x_ Hydraulic Conductivity Test Data

and Results
Packer Test Data and Results

Water Level Data
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Project:

Rocky Flats Plant

Date Drilled 9/26/86
Boring Method Casing Driver

LOG OF BORING NO.

Coordinates N 34071.9
Ground Surface Elevation 5977.16

E 17104.2

56-86

Remarks

ROCKY FLATS ALLUVIUM

0-7.0'~-Cuttings.
BOULDERS: granite and
quartzite; <1% sand; dry.

7.0-9.0'-Cuttings.
moderate brown (S5YR 3/4);

clayey; sandy

sorted; unconsolidated:;
non-plastic; moist.

TPenetration]  Water '
fiov | Depttareaforcrs | wnianes| ctasne | omer
teet) (feet)[Typel Log Material Description (Blows/ Inch) _ Tests

20 40 20 40
I L) IR

SILT:

7 poorly

CLAYSTONE:
gray (5Y 5/2)

brown (5YR 4/4):; plastic:;

moist.

LARAMIE FORMATION

9.0-10.0'=Cuttings.
light olive

to moderate

SILTSTONE:
gray (5Y 5/2)

brown (5YR 4/4): well

sorted; dry.

10.0-17.0'-cuttings.
light olive

to moderate

TOTAL DEPTH:

Logged by: T. Gulliver

17.0°

RS
Project No. .

i

Ll i i 111

L1 1




Golden, CO

LOCATION

106P06222

PROJECT

T. Gulliver

PERSONNEL

Rocky Flats Plant

—20

—-25

30

—35

- 45

WELL 5686

WELL CONSTRUCTION SUMMARY

less steel, threaded and flush
jointed, 0.010" wirewrap screen
0.25' welded bottom cap.

CENTRALIZERS __Type 304 stainless steel

LOCATION or COORDS: ELEVATION: GROUND LEVEL ——.2977.16"
N 34071.9 E 17104.2 TOP OF CASING __5979.15"
,'{ DRILLING SUMMARY: CONSTRUCTION TIME LOG:
TOTAL DEPTH Well: 9.60' Hole: 17.00' TASK START EINISH
BOREHOLE DIAMETER 3 5/8" — DATE | TIME | DATE | TIME
DRILLING: 1986 1986 :
DRILLER ___Boyles Brothers Drilling Co. 55/8" casing | 9/26 | 0815 |9/26 |0920
15865 W. 5th Avenue, Golden, Co| 2dvancer
Arrow Drilling, Tom High)
RIG Failing 1500 GEOPHYS. LOGGING: { _— e — —
BIT(S) — Down hole hammer CASING:
2" stainless 9/26 | 1500 | 9/26 | 1305
DRILLING FLUID _None
SURFACE CASING 2;Dx 3.81" steel w/ locking| FILTER PLACEMENT]. 2/26 |_1505 | 9/26 | 1530
CEMEMTING: ~9/26 |_1535 | 9/25 |_i3%0
WELL DESIGN: CEVELOPMENT: | 2/30 | 1330 | 10/2 | 1130
BASIS: GEOLOGIC LOG _X. GEOPHYSICAL LOG ___ | OTHER:
CASING STRING(S): C:CASING S=SCREEN Bentonite  |_9/26 [ 1445 | 9/26 | 1500
0.00' 2.60' Cl - 9/26 1530 {.9/26 | 1535
2.60- 9.,60' SI -
- _ WELL DEVELOPMENT
- - See Well Development Summary Sheet.
CASING: ¢1 2" I.D. Sch. 5 ¢t 316 stgj
less steel, threaded and flush
jointed.
SCREEN: st 2" I.D. Sch. 5 tvpe 316 staim—

COMMENTS:
Water encountered at 7.0' during drilling.

6.33' - 7.55' T tai teel casing: 1.99'
FILTER MATERIAL _32-42 silicasand | First well construction attempt failed,
2.45' - 10.00' Sc 1 1 and well re—
CEMENT Portland Type I built.
0.00' - 2.30'

OTHER 3/8" bentonite pellets
2.30' - 2.45'
10.00' - 17.00'

|

HYDRO-SEARCH renosoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



WELL DEVELOPMENT SUMMARY

WELL 2680

DATE TIME ] METHOD VOLUME |APPEARANCE COMMENTS
I Well Bore Volume = .52 gals.
9-30-86 1330 10 Well Bore Volumes = 5.2 gals.
Moderately turbid| Clearing to light brown. Recharges
' medium to dark moderately well. 2.5/5.2 gals.

9-30-86 1330 Bailed - 2.5 gals. |brown purged to date .
10-1-86 1000 Bailed 3.0 gals. — 5.5/5.2 gals. purged to date
10-2-86 1130 Bailed — Very light brown | Sampled

Hydro-Search, InC.  Reno e Denver CONSULTING HYDROLOGISTS-CEOLOGISTS
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AQUIFER TEST DATA NELL 56-84

Type of Aquifer Test:  Bail down - Recovery  Project No.: 104P04222

How & Measured: 4.5 gallon bucket Location: Rocky Flats Plant
How W.L.'s Measured: Olyapic Well Sounder  Personnel: W.Herst, M. Bergaan

Measuring Point for W.L.'s:  Top of Casing
Elevation of Measuring Point: 3987.74

Depth of puap/airline: N/A

Start bai ling: 10/01/86 Tise: 1140:00
Stop bailing: 10/01/86 Tises 1153:00
Duration of Aquifer Test: 40 ainutes
TINE WATER LEVEL DATA CONNENTS
t=13 att' =90 Static Water Level: 4.1
t t Water Draw-
Level down
0
13.0 0 Total Depth = 9.38°
13.4 N 9.47 3.3t
14,0 1.0 9.23 3.07
4.5 1.3 9.11 2.95
15.0 2.0 B.79 2.63
15.3 2.5 8.50 2.4
16.0 3.0 8.45 2.9
16.5 3.5 8.3t 2,13
17.0 4.0 B.19 2,03
17.5 4.3 8.09 1.93
18.0 3.0 7.97 1.81
19.0 6.0 7.81 1.45
20.0 7.0 7.62 1.6
21.0 8.0 7.48 1.32
22.0 3.0 7.33 .17
23.0 10.0 7.21 {.05
28.0 1.0 7.10 .9
25.0 12.0 7.01 .B3
24.0 : 13.0 6.83 b9
27.0 13,0 6.83 .87
28.0 15.0 6.73 .59
30.0 17.0 6.67 .51
32.0 19.0 6.59 2 X
34.0 21.0 4.54 .38
35.0 23.0 6.50 .34
38.0 25.0 6.51 .35
40.0 27.0 6.48 .32 901 recovered at 6.48°



Page NoO. 100
12/11/87
Water Level Data
for
Rockwell (Rocky Flats)

Date Depth to Water Elevation Water Level
Measured from TOC TOC (ft) Elev. (ft)
** Well Number: 5686

09/30/86 8.01 5979.15 5971.14
10/01/86 8.03 5979.15 5971.12
10/02/86 7.97 5$979.15 5971.18
10/13/86 6.33 5979.15 5972.82
11/26/86 6.69 5979.15 5972.46
01/01/87 6.83 5979.15 5972.32
05/08/87 5.02 8979.15 5974.13
06/02/87 6.61 5979.15 5972.54
07/07/87 6.73 $5979.15 5972.42
07/14/87 6.80 5979.15 5972.35
08/03/87 7.50 5979.15 5971.65
09/29/87 34.40 5979.15 5944 .75
11/09/87 6.90 5979.15 5972.25



«a-—-ﬂ—-_--—--_

INDEX OF DATA

Boring No.: $2-86

Completed as well? Yes

Data in File

X Log of Borehole

X Well Construction Summaries

X Well Development Summaries

X Hydraulic Conductivity Test Data

and Results

Packer Test Data and Results

X Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
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APPENDIX B



D ME N T am Sa 3 E > BN e

Project:

Rocky Flats Plant

Date Drilled 9/25/86

Boring Method Hollow Stem Auger

lev.] DepthiSe
(feet

Coordinates N 35154.3
Ground Surface Elevation 5897.54

(feet)

ype

-

Material Description

on t‘atlon
esistance
(Blows/ Inch)
20 40

LOG OF BORING NO. «-

E 22613.2

&&;ﬁt Other

Tests
20 40

I.
Ll b b e b e b ba bl g

N

Remarks

Project No.

106P06222

COLLUVIUM

0-0.5'-Sample.

Recovered 0.5/0.5'=100%.
CLAY: dusky yellowish
brown (10YR 2/2); silty;
some granitic pebbles and
small cobbles; poorly
sorted; unconsolidated:
dry.

0.5-4.8'-Sample.
Recovered 3.7/4.3'=86%.
CLAY: dusky yellowish
brown (10YR 2/2) and
moderate yellowish brown
(10YR 5/4); silty; trace
of small granitic cobbles;
poorly sorted;
consolidated; damp.
4.8-7.5'-Sample.
Recovered 1.6/2.7'=59%.
CLAY: Same as above:;
damp.

7.5-10.5'-Sample.
Recovered 3.0/3.0'=100%.
ClLAY: Same as above;

moist.
10.5-12.7'-Sample.
Recovered 1.3/2.2'=59%.
CLQY: Same as above;

12.7-14.0'-Sample.
Recovered 0.6/1.3'=46%.
GRAVEL: moderate brown
(5YR 4/4): granitic
pebbles and cobbles; some
clay and sand; poorly
sorted; unconsolidated;
wet.

14.0-14.5%=-5ample.
Recovered 0.5/0.5'=100%.
CLAY: 1light olive gray
(5Y 6/1); mottled iron
staining; unconsolidated:;
moist.

14.5-17.8'-sample.
Recovered 1.6/3.3'=438%.
CLAY: moderate brown (5YR
4/4);: silty; trace of
small granitic cobbles;
poorly sorted;
unconsolidated; moist.

17.8-20.3'-Sample.
Recovered 1.0/2.5'=40%.
GRAVEL: moderate brown
(5YR 4/4); granitic
pebbles and cobbles, some
sand and micaceous clay:;
poorly sorted;
unconsolidated; wet.

Pivonka

rrred

LHIBLULERLL

Checked by: A1

N —

Hydro—-Search, Inc.

Page | of 3




P?oloct: Rocky Flats Plant LOG OF. BORING NO. 626

Date Drilled 9/25/86 Coordinates N 35154.3 E 22613.2
Boring Method iollow Stem Auger Ground Surface Elevation 53897, .54

m— . .

. NENG0] CUMERe | Quher

Material Description (Blows/ Inch) ‘ Tests
20 40 20 40

BRI

Flev. Depth
feet) (feet)

20 20.3-22.0'-Sample. IR R
Recovered 0.9/1.7'=53%.
GRAVEL: Same as above?;

wet.

ARAPAHOE FORMATION

22.0~-22.8'~Sample.
Recovered 0.3/0.8'=38%.
CLAYSTONE: light olive
gray (5Y 6/1) and dark
yellowish orange (10YR
6/6); weathered;
consolidated; moist.

22.8-25.3'-Sanmple.
Recovered 2.0/2.5'=80%.
CLAYSTONE: Same as above;
moist.

T
&

Ll e tae b e b bl ol

25.3-27.8'-Sample.
Recovered 1.5/2.5'=60%.
SANDTONE: 1light olive
gray (5Y 6/1) and dark
yellowish orange (10YR
6/6); weathered; well
sorted; moderately well
cemented; moist.

27.8-30.3'-Sample.
Recovered 2.5/2.5'=100%.

SANDSTONE: Same as above;
moist.

30.3-32.8'-Sample.
Recovered 2.5/2.5'=100%.
SANDSTONE: Same as above:;
moist.

32.4~34.5'-Sample.
Recovered 2.3/2.3'=100%.
SANDSTONE: Same as above;
moist.

34.5-35.4"'-Sample.
Recovered 0.9/0.9'=100%.
CLAYSTONE: medium gray (N
5) and dark yellowish
orange (10YR 6/6); some
fine-grained sand:;
weathered; consolidated;
damp.

35.4-37.9'-Sanmple.
Recovered 2.5/2.5'=100%.
CLAYSTONE: Same as above;
damp.

37.9-40.4'~-Sample.
Recovered 2.0/2.5'=80%.
CLAYSTONE: Same as above;
damp. 1 1 1|

Remarks by: L. Pivonka : ~ud

P No. '




Project:  puiy Flats Plant LOG OF BORING NO. &4
Date Drilled 9/25/86 Coordinates N 35154.3 E 22613.2
Boring Method Hollow Stem Auger Ground Surface Elevation s5g0; 5,
lev.] DepthiSe G d  Material Description ea o‘ance m§nt Tests
(Blows/inc
feet) (feet) yp Log i) ‘6\) 20 40
RN RN

40.4-42.9'-Sample.
Recovered 2.5/2.5'=100%.
SANDSTONE: medium gray (N
5): some iron staining;
plant fossils; well
sorted; weathered;
consolidated; damp.

42.9-45.4'-Sample.
Recovered 2.5/2.5'=100%.
SANDSTONE: Same as above:;
damp.

45.4-47.9'-Sample.
Recovered 2.5/2.5'=100%.
SANDSTONE: medium gray (N
5) and dark yellowish
orange (10YR 6/6); some
iron staining; plant
fossils; interbedded
claystone beds ~1.0"
thick; weathered; well
sorted; consolidated;
damp.

3

Remarks

Project No.
106P06222

' SANDSTONE:

N

Logged by: L. Pivonka

Hydro-Search,

47.9-50.0'-Sample.
Recovered 2.1/2.1'=100%.
CLAYSTONE: medium gray (N
5) and dark yellowish
orange (10YR 6/6); sandy;
iron staining; plant

\ fossils; weathered;

consolidated; damp.

50.0-52.8"'-Sample.
Recovered 2.8/2.8'=100%.
SANDSTONE: olive gray (5Y
4/1): fine to medium~-
grained; clayey; mottled
iron staining; well
sorted; consoclidated;
moist.

52.8-55.3'-Sample.
Recovered 2.5/2.5'=100%.
olive gray (5Y
4/1) ; medium-grained sand;
clay laminae; well sorted:;
consolidated; moist to
wet.

55.3-57.8'-Sample.
Recovered 2.0/2.5'=80%.
SANDSTONE: Same as above;
wet.

57.8-59.3'-Sample.
Recovered 1.5/1.5'=100%.
SANDSTONE: Same as above;
wet.

OTAL DEPTH: 59.5°

Checked by; SA 4

Inc.

Page 3 of 3




Golden, CO

LOCATION

106P06222
Rocky Flats Plant

PROJECT

L. Pivonka

PERSONNEL

40

—70

100

o

WELL _ 62-86

WELL CONSTRUCTION SUMMARY

CENTRALIZERS _Type 304 stainless steel
29.31"' - 30.50'

LOCATION or COORDS: ELEVATION: GROUND LEVEL 5897'54:
N 35154.3 E 22613.2 ToP OF CASING __5898.75
DRILLING SUMMARY: CONSTRUCTION TIME LOG:
ToTaAL pEpTH Well: 35.19' Hole: 59.25' ASK START LALIL1
BOREHOLE DIAMETER 75 paTE | TIME | DATE | Time |
DRILLING: 1986 1986
DRILLER __Boyles Brothers Drilling Co. 25" auger | 9/25 | 1048 10/2 1359
15865 W. 5th Avenue
Golden, CO (Jim Horn)
RIG Mobile B-57 GEOPHYS. LOGGING: | _— | — | _— —
BIT(S) Blade bit CASING:
2" stainless |_10/2 1405 | _10/2 1408
DRILLING FLUID — None
SURFACE CASING 5" X &' steel w/ locking | FiLTER PLACEMENT]10/2_ | 1408 | 10/2 | 1425
=2 CEMENTING: 10/2_| 1615 | 10/2_| 1636
{ WELL DESIGN: CEVELOPMENT: | 10/6_| 1610 | 10/16 | 0940
BASIS: GEOLOGIC LOG X GEOPHYSICALLOG . | OTHER:
CASING STRINGIS): C:CASING S=SCREEN Bentonite 10/2 | 1425 | 10/2 | 1431 |
0.00' 25.22' _Cl - 10/2 11352 | _10/2 1405 -
25.22'- 35.19' _Sl - ?
_ - i
- _ WELL DEVELOPMENT
- - See Well Development Summary Sheet.
CASING: C1_2" I.D. Sch. 5 type 316 stain-
less steel, threaded and flush i
jointed. ,
SCREEN: st 2" I.D. Sch. 5 type 316 stain- :
less steel, threaded and flush 4'
jointed, 0.010" wire wrap screen COMMENTS: ,
0.25' welded bottom cap. Water encountered at 25.30' during drilling

_Top of stainless steel casing:1.21'

FILTER MATERIAL __32-42 silica sand

24.00' - 35.50°

ceMeNT __Portland Type 1

0.00' - 23.00" 37.00' - 59.30'

OTHER ___3/8" bentonite pellets

23.00' - 24.00'

35.50' - 37.00'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



[/

| WELL =
WELL DEVELOPMENT SUMMARY
DATE TIME | METHOD VOLUME JAPPEARANCE COMMENTS
| Well Bore Volume = 1.4 gals.

10-6-86 1610 10 Well Bore Volumes = 14.4 gals.

10-6-86 1610 Airlifted I.4 gals. [Light brown mist | None
Light brown,

10-7-86 -] 1530 Bailed 1.8 gals. |slightly turbid 1.8/14.4 gals. purged to date
Very light brown,

10-8-86 1425 Bailed 2.0 gals. |slightly turbid | 3.8/14.4 gals. purged to date
Light to very

10-9-86 1230 Bailed 2.0 gals. |light brown 5.8/14.4 gals. purged to date
Light brown to :

10-9-86 1700 Bailed 1.5 gals. |clear 7.3/14.4 gals. purged to date

10-10-86 | 0835 Bailed 2.0 gals. |Clear 9.3/14.4 gals. purged to date
Clear, slightly

10~10-86 1100 Bailed 1.5 gals. | turbid 10.8/14.4 gals. purged to date
Clear, slightly

10~10-86 1540 Bailed 2.0 gals. | turbid 12.8/14.4 gals purged to date
Clear, slightly

10~ 14-86 1045 Bailed 2.0 gals. | turbid - 14.8/14.4 gals. purged to date

: : , Clear, slightly

10-15-86 1040 Bailed 2.0 gals. | turbid 16.8/14.4 gals. purged to date
Clear, slightly

10-16-86 | 0940 Bailed - turbid Sampled

Hydro-Search, InC.  reno e Denver CONSULTING HYDROLOGISTS-CEOLOGISTS




PROGRAN SLUBT, VERSION 4,0CT. 1985
THiS PROGRAN CALCULATES MEAN TRANSMISSIVITIES FRGM SLUS-TEST DATA RASED ON TWO ANALYTICAL APPROACHES:
{1) METHOD OF CODPER, BREDEHOEFT AND PAPADOPULODS. 1967 (ARTICLE IN VOL.3,NO.1 OF WRR ENTITLED
*RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEDUS CHARBE OF WATER®)
{2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED
*A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS
WITH COMPLETELY OR PARTIALLY PENETRATING WELLS®)
PROJECT NO.: 4-011B-87 CLIENT: Rockwell International
ITE LOCATION: Rocky Flats Plant DATE QOF SLUS TEST: 10-15-87
FIELD INVESTIGATOR: Kevin McNeill
WELL NOG.: 62-B&

INPUT DATA ARE:

INNER CASING DIAMETER = 2,00 INCHES LENBTH OF SCREEN OR INTAKE PORTION = 9,97 FEET

INNER SCREEN OR DPEN-HOLE DIAMETER = 2,00 INCHES DEPTH FROM STATIC LEVEL 7O BOTTOM OF SCREEN = 10.92 FEET
DIAMETER OF DRILLED HOLE =  7.25 INCHES THICKNESS OF SATURATED AQUIFER IONE = 10.23 FEET
ESTINATED POROSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 0 ("1* IF FALLING,"0" IF RISING)

NUNBER OF HEAD-TIME DATA POINTS = 42



=

3.00
4.00
5.00
8,00
1.00
8.00
9.00
10.00
11.00
12.00
13.00
14,00
13.00
16.00
17.00
18.00
19.00
20.00
32,00
82.00
112.00
172.00
232.00
292.00
3$2.00
412.00
472.00
332,00
652.00
172,00
892.00
1042, 00
1222.00
1402, 00
1582.00
1762.00
1942.00
2122.00
2302.00
2542.00

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS, TINE

HEAD
IFEET)

.B40
.840
640
.B30
B30
830
/B30
830
.820
.820
820
.820
.820
.820
.810
.810
.810
.819
.810
.810
.800
190
.780
70
J30
J80

SUCCESSIVE COMPUTED

VALUES FOR
(FEET)

.8101
8112



I R R R R R R R R R R L R R R R R R LR L R R R L R R R R R R AR R R R R R R LR R R RIS

il

I’-

[y

METHOD OF BOUNER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 1,B8E-07 F1/sec = 5,73E-06 CN/sec

TRANSHISSIVITY = 1.92E-0b FT#82/sec

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEARILITY = 2,64E-07 Fl/sec = 8,03e-06 Cit/sec

TRANSMISSIVITY = 2.70E-06 FT##2/sec



12./11/87

Date
Measured

**x Well Number:

1C/06/86
10/07/86
16/08/86
10/10/86
1C/13/86
10/14/86
1/15/86
1C/16/86
11,26/86
01/01/87
05/07/87
06/02/87
06/24/87
07/06/87
08/06/87
09/02/87
10/05/87
12/01/87

Depth to Water

water Level Data

for

Rockwell (Rocky Flats)

from TOC

6286

27 .90
27.91
27.98
28.00
27.83
27.89
28.03
27.99
27.92
27.9¢6
27.83
27.10
27.16
26.50
26.00
25.80
25.70
25.90

Elevation

TO0C (ft)

Water Level
Elev. (ft)

5898.75
5898.75
5898.75
5898.75
58%98.75
58%98.75
5898.75
5898.75
58%98.75
5898.75
5898.75
5898.75
5898.75
5898.75
5898.75
5898.75
5898.75
5898.75

5870.85
5870.84
5870.77
5870.75
5870.92
5870.86
5870.72
5870.76
$870.83
5870.79
5870.92
5871.65
5871.59
5872.25
5872.75
5872.95
5873.0%5
5872.85



INDEX OF DATA

Boring No.: 63-86

Completed as well? Yes

Data in File

X Log of Borehole

X Well Construction Summaries

X Well Development Summaries

and Results

Packer Test Data and Results

X Water Level Data

Hydraulic Conductivity Test Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
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Project:

Rocky Flats Plant

LOG OF BORING NO. -

Date Drilled 9/26/86

Boring Method Hollow Stem Auger

jev. Dopth Rarmps
feet] (feet)[Type

Remarks

°V

N

Coordinates N 35156.0
Ground Surface Elevation 5896.55

Cpr:0yp 0

E 22641.5

' engtration r Other

Material Description (B?:w'alt::t; éx&f“' Tests
20 40 20 40
COLLOVIOH TTTTU T T Tl

0-0.5'-Sample.

Recovered 0.5/0.5'=100%.
CLAY: dusky yellowish
brown (10YR 2/2); silty:
some small granitic
cobbles; poorly sorted;
unconsolidated; damp.

0.5-3.8'-Sample.
Recovered 0.4/3.3'=12%.
CILAY: dark yellowish
orange (10YR 6/6); silty:
trace granitic pebbles;
poorly sorted;
unconsolidated; damp.

3.8-5.8'-Sample.
Recovered 1.0/2.0'=50%.
CLAY: Same as above;
damp.

5.8-7.3'-Sample.
Recovered 1.5/1.5'=100%.
CLAY: Same as above;
moist.

7.3-9.8'-Sample.
Recovered 1.2/2.5'=48%.
CLAY: Same as above;
moist.

9.8-12.3'-Sample.
Recovered 2.0/2.5'=80%.
CLAY: Same as above;
moist.

12.3-14.2'-Sample.
Recovered 1.5/2.0'=80%.
CLAY: Same as above;
moist.
14.8-17.3'-Sample.
Recovered 2.5/2.5'=100%.

/.

//

14.4-14.8'. GRAVEL:
moderate yellowish brown
(10¥YR S5/4) and grayish
orange (10YR 7/4):
granitic pebbles and
cobbles; sandy; poorly
sorted; unconsolidated;
lmoist to wet.

ARAPAHOE FORMATION

14.8-17.3'. CLAYSTONE:
light olive gray (5Y 6/1);
ottled iron staining;
ed; moist.
TOTAL DEPTH: 17.3!

Project No.
106P06222

Logged by: L. Pivonka

Hydro-Search, Inc.

Lot gttt bbbyl

recked by: OB



Golden, CO
L. Pivonka

LOCATION
PERSONNEL

106P06222

PROJECT

WELL 6386
- O -
= WELL CONSTRUCTION SUMMARY
=] LOCATION or COORDS: ELEVATION: GROUND LEVEL 5396-55:
:::i N _35156.0 E 22641.5 ToP OF CAsING ___2897.48
2 =
B =] DRILLING SUMMARY: CONSTRUCTION TIME LOG:
ToTAL pEPTH Well: 15.50' Hole: 17.30" ASK START FINISH
BOREHOLE DIAMETER —__ %" - pate | TiMe | pATE | TIME
DRILLING: 1986 19
4 DRILLER __Boyles Brothers Drilling Co. 75" auger 9/26 | 1630 |9/29 1205
15865 W. 5th Avenue
Golden, CO (Jim Horn)
RIG Mobile B-57 GEOPHYS. LOGGING: | _— — — -
BIT(S) Blade bit CASING:

2" stainless 9/29 | 1221 } 9/29 1223

DRILLING FLUtD __None

SURFACE CASING 5" x &' steel w/ locking FILTER PLACEMENTY _9/29 [_1223 [ 9/29 1235
£2p- 9/29 | 1237 | 9/29 | 1240

3 CEMENMTING:
I WELL DESIGN: LEVELOPMENT: 10/6 |_1610 | 10/6 | 1610
BASIS: GEOLOGIC LOG _X GEOPHYSICAL LOG ___ | OTHER:
CASING STRING(S): C:CASING S=SCREEN Bentonite | _9/29 | 1220 | 9/29 | 1221
0.00' _3.80' _Cl - 9/29 |_1235 | 9/29 |_1237
3.80'- 15.25" sli -
_ _ WELL DEVELOPMENT
- - See Well Development Summary Sheet.
12 -

] casing: ¢j_2" I.D. .5 316 i

less steel, threaded and flush
jointed.

14 ] screen: s1 2" 1.D. Sch, 5 type 316 staip-
less steel, threaded and flush
jointed, 0.010" wire wrap screen, COMMENTS:
0.25' welded bottom cap. Mater encountered at 14' during drilling.
CENTRALIZERS _Type 304 stainless steel
8.93' - 10.15" Top of stainless steel casing: 0-93'

FILTER MATERIAL 3242 silica sand

3,00' - 15,80"
CEMENT Portland Type T
18 0.00' - 2.00'
OTHER _3/8" bentonite pellets
2.00' - 3.00'
15.80' - 17.30"
| 20 z
HYDRO-SEARCH renoepenver CONSULTING HYDROLOGISTS-GEOLOGIST.




WELL A380

WELL DEVELOPMENT SUMMARY

DATE | TIME| METHOD | VOLUME |APPEARANCE COMMENTS

10-6-86 | 1610 — — — Dry

g B . - L s -~ ., N
L . » . -

l Hydro-Search, InC.  reno eDenver CONSULTING HYDROLOGISTS-GEOLOGISTS



12/11/87
Water Level Data
for
Rockwell (Rocky Flats)
Date Depth to Water Elevation Wwater Level
Measured from TOC TOC (ft) Elev. (ft)

xx Well Number: 6386

10/06/86 -1.00 ' 5897.48
10/13/86 -1.00 5897.48
11/26/86 -1.00 5897.48
o1/01/87 -1.00 5897.48
05/07/87 -1.00 5897.48
06/02/87 -1.00 5897.48
06/24/87 -1.00 5897.48
07/06/87 -1.00 5897.48
0B/ 06/87 ~1.00 58%97.48
0%/02/87 -1.00 $897.48
10/05/87 -1.00 5897.48
11/09/87 -1.00 5897.48
12/01/87 -1.00 5897.48

'
[



N = | )

INDEX OF DATA

Boring No.: 6L~86

Completed as well?  veg

Data in File

X

X

Log of Borehole

Well Construction Summaries
Well Development Summaries
Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987
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Project:

Rocky Flats Plant

LOG OF BORING NO. s

Date Drilled 9/10/86

Boring Method 11104 Stem Auger

N

Coordinates N 34683.8
Ground Surface Elevation 5834.48

|OV. D‘pth SIgs: Cype
feet) (feet)[Type

Material Description

on tl&lﬂon
esis

(Blows/inch)
20 40

ance

E 22497.3

éxﬂﬁr’n

20 40

[

~

|
lllllTJl]llJlll

8
Remarks

Ioggaiby:}L Bergman

VALLEY FILL ALLUVIUM

0-2.0'-Sample.

Recovered 2.0/2.0'=100%.
GRAVEL: grayish brown
(5YR 3/2); granite and
quartzite pebbles and
cobbles; some silty and
sand; poorly sorted;
anqular to subrounded;
unconsolidated; dry.

GRAVEL:
dry.

3.0'-Cuttings.
Same as above;

3.3-4.0'-Sample.
Recovered 0.7/1.7'=41%.
GRAVEL: Same as above:;

dry.

4.0-6.0'~Sample.
Recovered 2.0/2.0'=100%.
GRAVEL: pale brown (S5YR
5/2); granite and
quartzite pebbles and
cobbles; some silt and
sand; grades downward into
yellowish gray (5Y 7/2)
silty sand; angular;
unconsolidated; dry.

6.0-8.0'-Sample.
Recovered 0.6/2.0'=30%.
GRAVEL: moderate
yellowish brown (10YR
5/4); granite and
quartzite pebbles and
cobbles; sandy to clayey:;
poorly sorted:;
unconsolidated; angular:

dry.

rrt

LR

Ll

Proloct‘N-;. - .
106806722 Hydro-Search, Inc. Page | of 2




Project:

Rocky Flats Plant

Date Drilled 9/10/86

Boring Method py110w Stem Auger

lev.

Coordinates
Ground Surface Elevation 5334.48

Dep thBarckiGran
(feet) .

ypeq L

Material Dncriptlod

engtration
esistance

N 34683.

LOG OF BORING NO. s

8 E 22497.3

&M;ﬁt

Other
Tests

(Blows/ inch)
20 40
l LR BRI

feat 20 40

@llf[

Y

N

8.0-10.0'-Sample.
Recovered 2.0/2.0'=100%.

8.0-8.8'., CLAY: greenish
gray (5GY 6/1) and
moderate yellowish brown
(10YR 5/4); trace granitic
pebbles; poorly sorted;
unconsolidated; dry.

ARAPAHOE FORMATION

EEEEEENEN

greenish gray (5GY 6/1)
and moderate yellowish
brown (10YR 5/4);
homogenous; some black
organic fragments;
consolidated; dry.

8.8-10.0'. CLAYSTONE: 7

i—-lO

10.0-12.0'-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: moderate
Yellowish brown (10YR 5/4)
with some greenish gray
(5GY 6/1) clay:
homogenous; consolidated:;
dry.

12.0-14.0'~Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: moderate
yellowish brown (10YR 5/4)
with some greenish gray
(5GY 6/1) clay:
homogenous; consolidated;
dry.

Lot gl bl

INANNNANNANNN

]

v by L by

]

TOTAL DEPTH: 14.0°

| T

I & ' 'Q ' &
Remarks Checked by: N

Logged by: J. Bergman

Hydro—-Search, Inc.

Project No.
106P06222

Page 2 of 2




Golden, CO

LOCATION

106P06222

PROJECT

J. Bergman

PERSONNEL

Racky F1

ats Plant

12

| 14

—16

18

20

WELL __64-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORODS:
N 34683.8 E 22497.3

5834.48"'

ELEVATION: GROUND LEVEL
5836.46'

TOP OF CASING

14 DRILLING SUMMARY:

ToTaL DEPTH Well: 9.00' Hole: 14.00"

L

BOREHOLE DIAMETER 7%

DRILLER Bovyl Brothers Drilli
15865 W. 5Sth Avenye

CONSTRUCTION TIME LOG:

START FINISH
TASK
DaTE | TIME | DATE | TIME
DRILLING: 1986 1986
L auger 9/10 11130 9/10 } 1330

Golden, CO (Tony Robinson)

Lhnhhey

HK
UL

HN
Wyl

|
b

RIG Acker GEOPHYS. LOGGING: | _— b -
BIT(S) I CASING:
2" stainless |_9/10 | 1515 |_9/10 | 1520
DRILLING FLUID — None
SURFACE CASING 3" x 4' steel w/ locking | FILTER PLACEMENT; 9/10 | 1520 | _9/10 1 1525
D CEMENTING: 9/10 | 1535 _|_9/10 | 1545
WELL DESIGN: CEVELOPMENT: 9/13 |_1215 9/13 | 1215
BASIS: GEOLOGIC LOG X__ GEOPHYSICAL LOG . | OTHER:
Bentonite 9/10 |_1525 9/10 1 1530

CASING STRING(S):: C=CASING S=SCREEN
0.00' _3.41' Cl -

-9/10 | 1510 |_9/]0 | 1515

3.41'- _9.00' _S! -

WELL DEVELOPMENT

cAsiNG: c1_2" I.D. Sch. 5 type 316 stain-
less steel, threaded and flush

Jjointed.

See Well Development Summary Sheet.

SCREEN: Si 2" 1.D. Sch. 5 type 316 stain-
less steel, threaded and flush
jointed, 0.010" wire wrap screen
0.25' welded bottom cap.

Type 304 stainless steel

COMMENTS:
N i durine drilling.

CENTRALIZERS
4.81' - 6.31"

Top of stainless steel casing: 1.98'

32-42 silica sand

FILTER MATERIAL

2.50' - 9.25'

ceMenT —Portland Type 1
0.00' - 2.00'

OTHER __3/8" ben 1let
2.00' - 2.50'

9.25' -~ 14.00'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGIST:!



i wew s
' WELL DEVELOPMENT SUMMARY

' 9-13-86 1215 - - - Dry

|

'

|

'

'

'

'

'

1

'

'

'

'

: 1

l Hydro-Search, INnC.  reno « Denver CONSULTING HYDROLOGISTS-CEOLOGISTS




12/11/87
water Level Data
for
Rockwell (Rocky Flats)

Date Depth to Water Elevation water Level
Measured from TOC TOC (ft) Elev. (ft)
xx Well Number: 6486

09/13/86 -1.00 5836.46

10/13/86 11.27 5836.46 5825.19
11/26/86 6.98 5836.46 5829.48
oL/01/87 7.27 5836 .46 5829.19
05/08/87 7.02 5836.46 5829 .44
06/02/87 9.60 583&6.46 5826 .86
06/24/87 9.50 5836 .46 5826 .96
07/07/87 -1.00 5836.46

07/16/87 7.70 5836 .46 5828.7&
08/06/87 10.70 5836.46 £825.76
09/02/87 10.60 5836&. 46 5825.86
10/06/87 10.60 5836.46 5825.86
11/09/87 10.50 5836.46 5825.96
12/01/87 9.30 583&.46 5827.16



INDEX OF DATA

Boring No.. £5-86

Completed as well? Yes

Data in File

X Log of Borehole

X Well Construction Summaries

X Well Development Summaries

X Hydraulic Conductivity Test Data
and Results
Packer Test Data and Results

Water Level Data

-
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Project:

Rocky Flats Plant

LOG OF BORING NO. s

Date Drilled 9/13/86
Boring Method Hollow Stem Auger

Depth -
(feet)

Coordinates N 34886.7 E 24389.5
Ground Surface Elevation 5782 .75

A enetration €. Other
ype Material Description (B?:w:ﬁ::,; C’Xﬂﬁnt . Tests
20 40 20 40
Ferd I I O

/

VALLEY FILL ALLUVIUM

0-0.4'~-Sample.
Recovered 0.4/0.4'=100%.
CLAY: dusky yellowish
brown (10YR 2/2); silty:
trace of granitic pebbles;
poorly sorted;
unconsolidated; damp.

0.4-0.6'-Sample.
Recovered 0.2/0.2'=100%.
SAND: moderate yellowish
brown (10YR 5/4); medium
grained sand; clayey:;
moderately sorted;
unconsolidated; angular;
damp.

0.6-7.0'-Sample.
Recovered 0.0/6.4"'=0%.
cuttings. BOULDERS:
granite and quartzite
cobbles and boulders; wet.

ARAPAHOE FORMATION

7.0-9.5'=-Sample.
‘Recovered 2.5/2.5'=100%.
CLAYSTONE: 1light olive
gray (5Y 6/1); mottled
iron staining; trace plant
fossils; wet.

9.5-12.5'~Sample.
Recovered 3.0/3.0'=100%.
CLAYSTONE: Same as above:

Remarks

wet.

12.5°

TOTAL DEPTH:

1

Logged by: L. Pivonka
-~ ]

\
Checked by: ‘;!=gggll

Project No.

106P06222

Page | of |

Hydro-Search, Inc.




Colden, CO

PERSONNEL L. Pivonka

LOCATION

106P06222
Rocky Fl

PROJECT

£

P

14

16

- 18

™ 20

WELL __65-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 34886.7 E 24389.5

ELEVATION: GROUND LEVEL —2782.75'

TOP OF CASING —_2784.40]

] DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

4 O.ml

TOTAL DEPTH Well: 8.00' Hole: 12.50' TASK ﬂ_IAR "——F,N'SH
BOREHOLE DIAMETER — 7% DATE | TIME | DATE | TIME
DRILLING: 1986 1986
DRILLER ___Boyles Brothers Drilli . 25" auger | 9/13 {1112 |_9/13] 1310
15865 W. Sth Averue
Golden, CO (Jim Hom)
RIG Mobile B-57 GEOPHYS. LOGGING: |~ - = —
BIT(S) Blade bit CASING:
2" stainless 9/13 |_1445 9/131 1450
DRILLING FLUiD _None
SURFACE CASING 5" x &' steel w/ locking | FILTER PLACEMENT] 9/13 | _1450 |_9/13(_1506
cap CEMENTING: 9/13 | 1510 | _9/13| 1523
WELL DESIGN: CEVELOPMENT: | 9/16 | 1222 | 9/19] 1451
BASIS: GEOLOGIC LOG X . GEOPHYSICALLOG . | OTHER:
CASING STRING(S): C=CASING S=SCREEN Bentonite 9/13 |_1506_| 9/13| 1510
2.50" _Ci - _9/13 | 1435 | _9/13|_1445

2.50' - 8.00" _sI -

WELL DEVELOPMENT

2 T.D. Sch, S tvpe 316 stain-

Sez Well Development Summary Sheet.

CASING: Cl

_less steel, threaded and flush.

jointed.

2" I.D. Sch. 5 type 316 stain—

j

SCREEN: Sl

less steel, threaded and flush

jointed, 0.010" wire wrap screen COMMENTS:

0.25' welded bottom cap. Water encountered at 4.50' during drilling.
CENTRALIZERS _Type 304 stainless steel
4,79' - 5.93' Top of stainless steel casing: 1.65' ;

FILTER MATERIAL _32—%42 silica sand

2.00' - 8.20°

ceMENT _Portland Type I

0.00' - 1.50'
OTHER _3/8" bentonite pellets
1.50' = 2.00'
8.20' - 12.50'

HYDRO-SEARCH renosoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



WELL DEVELOPMENT SUMMARY

WELL o8

DATE TIME | METHOD VOLUME |APPEARANCE COMMENTS
1 Well Bore Volume = .35 gals.
9-16-86 1222 10 Well Bore Volumes = 3.5 gals.
: Clear to light Recharges quickly
9-16-86 1222 Bailed 11 gals. gray 11/3.5 gals. purged to date
Clear to light Not recharging as quickly as on
9-17-86 1225 Bailed 6 gals. gray 9/16. 17/3.5 gals. purged to date
Clear to light
9-19-86 1451 Bailed — gray Sampled

Hydro-Search, INC.  Rreno e Denver

CONSULTING HYDROLOGISTS-GEOLOGISTS



AQUIFER TEST DATA NELL 65-86

Type of Aquifer Test: Bail down - Recavery
How § Measured: 4.5 gallon bucket

How W.L,'s Measured: Dlyspic WNell Sounder
Measuring Point for W.L.’s:  Top of Casing
Elevation of Measuring Point: 5790.2

Depth of pusp/airline: N/A

Start bailings  9/30/86 Tiae: 1007:00
Stop bailing: 9/30/86 Tise:  1010:00
Duration of Aquifer Test: 14,25 ainutes

Project No.:
Location:
Personnel:

106P06222
Rocky Flats Plant
W. Herst, D. Pavlick

TINE WATER LEVEL DATA COMNENTS

t=3 att' =0 Static Water Level: 5.3

t t Nater Draw-

Level down

0 3.30 Begin bailing
2.3 ! gallon bailed
3.0 ¢ Stop bailing
3.6 b 6.89 1.59
4.0 1.0 6.33 1.03 Total depth = 7.25
4.5 1.5 5.89 .59
3.0 2.0 5.63 .33
5.5 2.5 5.53 .23
6.0 1.0 5.45 A5 901 recovered at 3.50°
6.5 3.5 5.4 .12
7.0 4.0 5.40 10
7.5 4.5 5.40 .10
8.1 3.1 5.37 07
9.0 5.0 5.35 .05
10.0 7.0 5.36 .06
1.0 8.0 5,35 .03
12.3 9.3 5.33 .03
14,0 11.0 - 5.33 .03 ,
15.0 12,0 3.34 .04 Stop test
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12/11/87

Date
Measured

*x*x Well Number:

09/16/86
09/17/86
09/19/86
09/24/86
10/13/86
11/26/86
o1/01/87
05/08/87
06/02/87
07/07/87
07/16/87
08/06/87
09/02/87
09/08/87
10/05/87
11/03/87
12/01/87

water Level Data

for

Rockwell (Rocky Flats)

Depth to W

from TOC

ater

6586

NNNNDPUONOO N NN
(@]
»

Elevation

TOC (ft)

5784.40
5784.40
5784.40
5784.40
5784.40
5784.40
5784.40
5784.40
5784.40
5784.40
5784.40
5784.40
- 5784.40
5784.40
5784.40
5784.40
5784.40

Water Level
Elev. (ft)

5777 .
.21
5777.
5777.
.95

5777

5777

5778.
5778.
5778.
5777.
.30
.30

5777
5777

5777.
5777.
5776.
5777.
5777.
5778.

25

08
o8

34
36
52
82

10
40
50
10
50
02



INDEX OF DATA

Boring No..  46-86

Completed as well? Yes

Data in File

X Log of Borehole

X Well Construction Sunimaries

X Well Development Summaries
_____ Hydraulic Conductivity Test Data

and Results

____ Packer Test Data and Results
___X  Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987
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Project:

Rocky Flats Plant

LOG OF BORING NO. s

Date Drilled 9/13/86

Boring Method 1ollow Stem Auger

Coordinates N 33638.7
Ground Surface Elevation 5685.12

.JDepth
Ff:’:& (f:%t)

0

ypes Log

e e——

E 28151

.6

g ' ealetahes &ﬁ;ﬁt Other
Material Description (Blows/ Inch) . ’T““.
20 40 20 40
IR L | R B BRI

VALLEY FILL ALLUVIUM

0-1.6'~Sample.

Recovered 1.6/1.6'=100%.
GRAVEL: dark yellowish
brown (10YR 4/2); granitic
pebbles and cobbles with
coarse to fine-~grained
sand; clayey; poorly
sorted; subangular:;
unconsolidated; dry.

1.6-5.8'~-Sample.
Recovered 0.0/4.2'=0%.
Cuttings. BOULDERS:
granite and quartzite
cobbles and boulders:
moist.

Wet at 4.5°'

ARAPAHOE FORMATION

5.8-9.0'~Sample.
Recovered 3.2/3.2'=100%.
CLAYSTONE: 1light olive
gray (5Y 6/1); mottled
iron staining; weathered;
consolidated; damp.

9.0-12.0'~Sample.
Recovered 3.0/3.0'=100%.

CLAYSTONE: Same as above;
damp.
TOTAL DEPTH: 12.0'

l i -

Remarks

Project No.
106P06222

Logged by: L. Pivonka

AVA

Hydro-Search, Inc.

Checked by:

Page 1 of |
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Golden, CO

LOCATION

106P06222

Rocky Flats Plant

PROJECT

L. Pivonka

PERSONNEL

-0

0

—12

14

18

- 20

NN, Y,

)

Z NNANNNNNNNDNNN R

WELL 66786

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:

N 33638.7 E 28151.6

\
ELEVATION: GROUND LEVEL — 2685.12

ToP OF casiNG __2086-73"

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

TOTAL DEPTH _Well: 6.50' Hole: 12.00' TASK START EiNISH
BOREHOLE DIAMETER 75" - DATE | TIME | DATE | TIME
DRILLING: 1986 1986
DRILLER __Boyles Brothers Drilling Co. L r 9/13 1630 |_9/13 } 1706
15865 W. 5th Averue
Golden, CO (Jim Horn)
RIG Mobile B-57 GEOPHYS. LOGGING: | _— — — —
BIT(S) Blade bit CASING:
2" stainless | 9715 10924 [ 9/15 |_0Q925
DRILLING FLUID None
SURFACE CASING 5" X &' steel w/ locking | FILTER PLACEMENT]_9/15 | 0925 |_9/i5 |_0933
=R CEMENTING: 9/15 10935 |_9/15 | 0945
WELL DESIGN: CEveLopmenT: | 9/22 | 1315 | 924 | 1551
BASIS: GEOLOGIC LOG _X_ GEOPHYSICALLOG __ | OTHER:
CASING STRING(S): C=CASING S=SCREEN Bentonite [ 9/15.1 0933 | 9/15 0935
0.00' 2.50' ClI - 9/15 |_0920 9/15 | 0924
2.50" - 6.50' 8I -

WELL DEVELOPMENT

cAsiNG: ¢1 2" 1.D. Sch. 5 ¢t 316 i
less steel, threaded and flush

jointed.

See Well Development Sunmary Sheet.

SCREEN: st 2" I.D. Sch. 5t 316 i
less steel, threaded and flush

jointed, 0.010" wire wrap screen
0.25' welded bottom cap.

CENTRALIZERS _ Type 304 stainless steel

COMMENTS:
Water encountered at 4.5' during drilling.

3.68' -4.88'

Top of stainless steel casing: 1.61'

FILTER MATERIAL 3242 silica sand

2.00' - 6.80'

cement _Portland Type T
0.00' - 1.50"

oTHER _3/8" bentonite pellets
1.50' - 2,00

6.80' - 12.00'

HYDRO-SEARCH renoepenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



' ‘ WELL 0080
WELL DEVELOPMENT SUMMARY
DATE | TIME| METHOD VOLUME |APPEARANCE COMMENTS
| Well Bore Volume = .21 gals.
9-22-86 1315 10 Well Bore Volumes = 2.1 gals.
: Trace of filter sand
9-22-86 1315 Bailed - 0.5 gal. Clear 0.5/2.1 gals. purged to date
9-23-86 1610 Bailed 0.2 gal. {Clear 0.7/2.1 gals. purged to date
9-23-86 0945 Airlifted — —_ -
9-24-86 1551 Bailed 0.1 gals. }Clear 0.8/2.1 gals. purged to date
9-25-86 1605 Bailed - Clear Sampled:
Hydro-Search, INC.  Rreno e Denver CONSULTING HYDROLOGISTS<GEOLOGISTS




12,11/87

Date
Measured

xx Well Number: 6686

05, 22/86
09/23/86
05, 23/86
09/24/86
09/25/86
10,13/86
11/03/86
11/26/86
01.01/87
05, 08/87
06/ 02/87
07,07/87
07,17/87
08/06/87
09,/02/87
09,08/87
10/01/87
11,03/87
12°01/87

Water Level Data

for

Rockwell (Rocky Flats)

from TOC

Depth to Water

7.25
7.35
7.24
7.27
7.83
5.36
5.00
4.74
4.46
4.83
4.45
5.40
-1.00
7.30
7.20
7.90
6.20
5.00
4.77

Elevation

TOoC (ft)

Water Level
Elev. (ft)

5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73
5686.73

5679.48
5679.38
5679.49
5679.46
5678.90
5681.37
5681.73
5681.99
5682.27
5681.90
5682.28
S5681.33

5679.43
85679.53
5678.83
5680.53
5681.73
5681.96



INDEX OF DATA

Boring No.: 67-86

Completed as well? Yes

Data in File

X Log of Borehole

X Well Construction Summaries

X Well Development Summaries

Hydraulic Conductivity Test Data
and Results
Packer Test Data and Results

X Water Level Data

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987
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Project:

Rocky Flats Plant

LOG OF BORING NO.

67-86

Date Drilled 9/16/86

Boring Method Hollow Stem Auger

Coordinates
Ground Surface Elevation 5796.26

N 37702.2

E 28085.9

lev.IDGDth
feet) (feet)

Material Description

enetration
esistance
(Blows/ Inch)
20 40

%&;ﬁt

20 40

Other
Tests

Remarks

Project No.
106P06222

SLOCUM ALLUVIUM

0-0.6'-Sample.

Recovered 0.6/0.6'=100%.
GRAVEL: dusky yellowish
brown (10YR 2/2); granitic
pebbles and cobbles; some
silty sand; poorly sorted;
unconsolidated; moist.

0.6-1.5'-Sample.

Recovered 0.9/0.9'=100%.
GRAVEL: dark yellowish
brown (10YR 4/2); granitic
pebbles and small cobbles;
clayey; poorly sorted;
unconsolidated; moist.

1.5-5.0'-Sample.

Recovered 1.6/3/5'=46%.
GRAVEL: grayish orange
(10YR 7/4); granitic
pebbles and small cobbles;
some silt and sand; poorly
sorted; unconsolidated;
wet,

5.0-6.5'-Sample.

Recovered 1.5/1.5'=100%.
GRAVEL: dark yellowish
brown (10YR 4/2); granitic
pebbles; silty; trace of
fine-grained sand; poorly
sorted; unconsolidated;
wet.

6.5-7.1'-Sample.
Recovered 0.2/0.6'=33%.
GRAVEL: grayish orange
(10YR 7/4):; silt, sand
gravel and small cobbles
abundant; unsorted:
unconsolidated; wet.

7.1-9.6'-Sample.
Recovered 1.7/2.5'=68%.
GRAVEL: moderate
yellowish brown (10YR
5/4):; fining upwarad
sequence including
fine-grained sand, coarse
gravel and cobbles;
abundant quartzite and
granite; unsorted;
unconsolidated; wet.

LI

Logged by: L. Pivonka

Hydro-Search,

Inc.
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9.6-12.1'~-Sample.
Recovered 1.4/2.5'=56%.
GRAVEL: Same as above;

'5°3f3 sandy; wet.

00 u 12.1-14.0'-Sample.

oo % Recovered 0.0-1.9'=0%.
. >] Cuttings. GRAVEL: granite
(o0 and quartzite cobbles;
gcg wet.

b€ 0~°':‘

DO

A%

. 5.
fove

D 2o

oD

0

Remarks

ARAPAHOE FORMATION

14.0-15.0'~-Sample.
Recovered 0.0/1/0'=0%.
cuttings. CLAYSTONE.
15.0-16.5'-Split Spoon.
Recovered 1.5/1.5'=100%.
CLAYSTONE: light olive
gray (5Y 6/1); mottled
iron staining; weathered:
moist.

TOTAL DEPTH: 15.0'

Logged by: L. Pivonka

Project No.
106P06222

Project: Rocky Flats Plant LOG OF BORING NO. -
Date Drilied 9/16/86 Coordinates N 37702.2 E 28085.9
Boring Method Hollow Stem Auger Ground Surface Elevation 5796.26
engtcation cwafr Other
e ofifgnt
lev. D‘"’")‘ Material Description (37:1:37::» Tests
feot) (feet)Typ 20 40 20 40
- // L L
] -
-

1

—l L L

Hydro-Search, Inc.

Checked by:
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Golden, CO

LOCATION

106P06222
Rocky Fl

PROJECT

L. Pivonka

PERSONNEL

Plant

-0

14

—2 F

WELL __67-86

WELL CONSTRUCTION SUMMARY

‘] SCREEN: st

116

18

~20

LOCATION or COORDS: ELEVATION: GROUND LEVEL —.2796.26"
N 37702.2 E 28085.9 TOP OF CASING ___5797.73"
| DRILLING SUMMARY: CONSTRUCTION TIME LOG:
TOTAL DEPTH Well: 14.75' Hole: 15.00' TASK START FINISH
BOREHOLE DIAMETER ___ 75" DATE | TIME | DATE | TIME
DRILLING: 1986 1986
DRILLER __Boyles Brothers Drilling Co. X" auger | 9/15 [ 0930 |_9/15|_1730
15865 W. 5th Avenue 75" 9/17_|.0800_|_9/17 | 1758
Golden, CO (Jim Horn) vancer
RIG Mobile B-57 GEOPHYS. LOGGING: [ _— — — —
BIT(S) Blade bit CASING:
2" stainless 9/17 1300 9/17 1305
DRILLING FLUID None
SURFACE CASING E;Dx 4' steel w/ locking | FLTER PLACEMENT]_9/17 | 1305 |_9/17|_1535
WELL DESIGN: CEMEMTING: 97 | 150 |_9/17 | 1555
* LEVELCPMENT: 9[22 1500 9/25 1515
BASIS: GEOLOGIC LOG X GEOPHYSICALLOG . | OTHER:
CASING STRING(S): CzCASING S=SCREEN Bentonite | 9/17 | 1535 | _9/17|_1540
0.00' 2.50' Cl -
2.50'—- 14.75' Si -
_ _ WELL DEVELOPMENT
% - - See Well Development Summary Sheet.
casiNG: ¢1-2"" 1.D, Sch, 5 type 316 staip-
_less steel, threaded and flush
- *ointed.

2" I.D. Sch. 5 type 316 staim

less steel, threaded and flush
jointed, 0.010" wire wrap screen
0.25' welded bottom cap.

CENTRALIZERS _None (see comments)

COMMENTS:
Water encountered at 3.0' during drilling.

Top of stainless steel casing: 1.47'

FILTER MATERIAL 3242 silica sand

Well built through casing advancer; no

2.00' - 15.00' Centralizers used.
cemenT Portland Type I

0.00' - 1.50'

OTHER _3/8"" bentonite pellets

1.50' - 2.00'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



' WELL 67-86
WELL DEVELOPMENT SUMMARY
DATE TIME | METHOD VOLUME |APPEARANCE COMMENTS
] Well Bore Volume - 1.7 gals.
9-22-86 1500 10 Well Bore Volumes = 17 gals.
: Light to medium | Slightly viscous
9-22-86 1500 Bailed . 36 gals. to dark brown 36/17 gals. purged to date
Viscous, sandy
9-23-86 1040 Airlifted - Brown, turbid Hydrofracted surrounding area
9-24~86 1615 Bailed 40 gals. Brown, turbid 76/17 gals. purged to date
Light medi
9-25-86 | 1515 | Bailed 40 gals. | belms ey 116/17 gals. purged to date
Bottom 3'-clear _ ‘
Top 3'-light _
10-3-86 1455 Bailed 24 pals. brown 140/17 gals. purged to date

Hydro-Search, InC.  reno e Denver

CONSULTING HYDROLOGISTS-GEOLOGISTS
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12/11/87

Daze
Measured

*x Well Number:

09/25/68
05,22/86
09,/23/86
05,/24/86
10/03/86
10/13/86
0i1,/01/87
05/707/87
0&/01/87
06/01/87
07/07/87
07/20/87
08/06/87
09/01/87
10/22/87
11/09/87
12/01/87

Rockwell (Rocky Flats)

wWater Level Data

for

Depth to Water

from TOC

6786

4.13
4.43
3.86
4.1%
3.77
4.59
11.83
9.42
10.20
7.20
12.10
12.90
13.50
14.40
14.80
14.80
14.75

Elevation
TOC (ft)

Wwater Level
Elev. (ft)

5797.
.73

5797

5797.
5797.
5797.
.73

5797

5797.
5797.
5797.
.73

5797

5797.
.73

5797

5797.
5797.
.73
.73

5797
5797

5797.

73
73
73
73
73
73
73
73
73
73

73

8$793.£0
5793.30
53793.87
5793.54
5793.96
5793.14
5785.90
5788.31
5787.53
5790.52
5785.63
5784 .83
5784.23
5783.33
5782.93
5782.93
5782.98



